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Improved Stall Floor for Horses. 

In the construction of stables, there has been a great need 
for some plan whereby the floors may be rendered impervious 
to the urine of animals, and at the same time admit of its 
being rapidly and thoroughly conducted away, so that its de- 
composition will not load the air with foul gases. 

The construction adopted in the device herewith illustrated, 
seems to make provision for all the necessities of the case. 
The animals, instead of standing upon a continuous flooring, 
stand upon a wooden grating as shown at B, so constructed 
that any one of the bare may be taken out independently of 
the others, and so arranged that by means of a cord and 
pulley, the whole grating may be lifted, like a trap door 
hinged at one side, when it is desired 
to get access to the water-tight gut- 
ters A, underneath the grating. 

This construction admits of tiers of 
stalls being placed on one floor above 
another, as shown in the engraving, 
without any inconvenience arising 
from dripping. The form of the 
gratings is shown at B. The ends of 
the bars are slotted, as shown at C, a 
rod passing through them all in 
common. This allows any one to be 
withdrawn when the opposite end of 
the grating is raised. This is a con- 
venience in replacing such as become 
worn sooner than others, as will be 
the case in the middle of the grating. 

The gutters A are made with alin- 
ing of cement on the lower story ; but 
under the upper tier of stalls they are 
made of wood and lined with zinc. 
They thus conduct away the urine, 
and when it is necessary, they may 
be thoroughly washed out by the use 
of a hose. 

The gratings are raised by means 
of cords and pulleys, acting upon a 
cross-bar D, which underlies the bars 
as shown. 

Patented, June 8, 1869, by William 
M. Bleakley, Verplank, N.Y., whom 
address for State, county, or town 
rights. 



the action of the revolving cutter upon the blank. In the 
engraving, A is the bed upon which are placed the spindle 
or centering heads, Band C; B being adjustable vertical- 
ly, and either having a spindle for holding the blank, or 
a hole for the turned end of the blank. The head, C, has an 
adjustable spindle, E, and is itself adjustable along the bed 
to receive different lengths of blanks. The spindle, E, car- 
lies a templet or dividing plate, F, with spacing notches, 
which dividing plate is removable to permit interchange of 
plates variously divided for various kinds of work. The 
notches of the dividing plate engage with a spring catch, G, 
which holds the plate in the desired position while the cut- 
ting is performed. H represents a rotary cutting tool rising 



To Prevent Decay of Shingles. 

The following is said to effectually 
prevent the decay of shingles : 

Take a potash kettle, or large tub. 
and put into it one barrel of lye of wood 
ashes, five pounds of white vitriol, 
five pounds of alum, and as much salt 
as will dissolve in the mixture. Make 
the liquor quite warm, and put as 
many shingles in it as can be conve- 
niently wet at once. Stir them up 
with a fork, and when well soaked, 
take them out and put in more, re- 
newing the liquor as necessary. Then 
lay the shingles in the usual manner. 
After they are laid, take the liquor that was left, put lime 
enough into it to make whitewash, and if any coloring is 
desirable, add ocher, Spanish bro wn, 1 am pblack, etc., and apply 
t o the roof with a brush or an old broom. This wash may 
be renewed from time to time. Salt and lye are excellent 
preservatives of wood. It is well known that leach tubs, 
troughs, and other articles used in the manufacture of potash, 
never rot. They become saturated with the alkali, turn yel- 
lowish inside, and remain impervious to the weather. 




possibly be done by hand. At thffi sametime the hands of the 
operator are perfectly safe from injury. For dressing stuff 
like the pieca, K, with squares at both ends, the center pin, 
seen at the end of the piece, is inserted in the hole through 
the centering head, B. This machine is capable of dressing 
not only balusters and chair, table, desk, and counter legs, but 
can be used to dress hay-rake and grain-drill spokes; and 
stuff that has to be thrown away when finished by hand on 
account of knots and curls (the handsomest when finished), is 
dressed almost as readily as straight-grained wood. Any 
workman knows the disadvantages he labors under in dress- 
ing such work as seen in the engraving, on account of the 
turnings being larger than the neck of the baluster, most of 
it having to be done with a drawing- 
knife, chisel, or rasp. We are in- 
formed that one of these machines 
has been in use eight months, and 
has given perfect satisfaction. State 
rights, or machines, will be sold. 

Patented, through the Scientific 
American Patent Agency, January 4, 
1870, by Franklin Keagey, of Cham- 
bersburg, Pa., whom address for fur- 
ther information. 



Improved Machine for Cutting: Irregular Forms. 

We illustrate herewith a very practic al a nd useful device 
for cutting irregular and orna- 
mental forms, such as table legs, 
balusters, etc., by which a great 
deal of work can be done in a 
short time and in a very exact 
manner. 

The main features of the de- 
Vice are, the attachments for 
holding, adjust.ng, and feeding 
the pillars, balusters etc., to be 
cut into irregular forms or plane 
sides, on a table past a rotary 
cutter. The invention may be 
said to consist of a bed, with cen 
ters, for holding the blank ; one of the centers being adjust- 
able longitudinally, and furnished with a dividing plate for 
adjusting the blank to the cutter, and a pattern for governing 



through the table of the machine. A guide plate, I, or pat- 
tern adjustably attached to the bed, A, serves to direct the 
cutting. The operator takes hold of the baluster, at B, with 
his right hand, and with his left hand on a hand rail, J, push- 
es the machine from him, and at the same time against the 
mandrel ; the machine is then pulled or drawn back, and lift- 
ing the spring catch, G, with the left hand, and turning the 
baluster with the right, one space, another side is presented 
to the cutting tool, thereby dressing the sides all alike, and 
making a thousand pieces exactly similar. After the required 
number have been shaped the straight bits are removed and 
properly shaped ones take their place, and the guide pattern is 




KEAGEY'S MACHINE FOR CUTTING IRREGULAR FORMS. 



The Trial of the Pyx. 

The trial of the Pyx is the formal 
testing of the coin of the realm 
of England, to insure its being of 
the requisite weight and fineness. 
The name is derived from the Pyx, 
or chest, in which the coins selected 
for the purpose ar.; contained. The 
first trial of the Pyx took place in 
the ninth and tenth years of Edward 
I. And as the last observance of this 
ancient ceremony was held during 
the past week, a few brief notes may 
not be without interest. 

The authority under which the 
trials were made varied considerably. 
First, the members of the King's 
Council, then the Barons of the Ex- 
chequer constituted the court, King 
James I. presiding at one trial. The 
court now consists of several mem- 
bers of the Privy Council, under the 
presidency of the Lord High Chan- 
cellor and a jury selected from the 
Hon. Company of Goldsmiths. 

Last week the high officers of the 
Mint assembled at the Treasury, and 
in their presence the Lord Chancel- 
lor charged the jury to examine the 
coin of the late Master of the Mint, 
Thomas Graham, F.E.S., and to as- 
certain whether it was within the 
latitude of "remedy" allowed by 
law. 

This remedy amounts to 12 grains 
on each troy pound of gold coin, or 
to 0257 grain on each sovereign, 
and 24 grains on each pound troy of silver coin. Portions cut 
from standard test plates were handed to the jury, who ad 
journed to Goldsmiths' Hall. Theythen opened the Pyx-chest 
and tested the coin by weight ; having done this, a certain 
number of gold coins were melted into an ingot, which was 
then assayed; the same process being adopted with the silver 
coin. In the present instance the Pyx represented a coinage 
of fourteen millions gold and one million of silver coin ; the 
verdict of the jury being, that the coin, both as to weight and 
fineness, was within the remedy allowed bylaw. The de- 
tails, however, were most favorable to the late illustrious 
Master, who has so lately passed away. 

An adverse verdict would 
probably have been followed by 
no more serious penalty than 
the forfeiture of the Master's 
sureties, but it is interesting to 
note that in the reign of Henry 
I. the money was so debased as 
to call for the exemplary pun- 
ishment of the " Moneyerf , " 
while in Anglo Saxon times the 
chief officer or Rteve would have 
been punished by the loss of his 
hand should he fail to clear 
himself of the charge of pro- 



changed for one corresponding to the desired ornamental 
design. When this is effected, one man can do the work of 
twenty men, and with greater neatness and accuracy than can 



during false coinage. — Nature. 



Inferior taste preferg rounded periods to sense and force 



) 1870 SCIENTIFIC AMERICAN, INC. 



280 



# tkntxfk ^mnimi 



[April 30, 1870. 



LIGHT AND VISION-MORE ESPECIALLY HOW LIGHT IS 
ODHVIiBTED INTO THOUGHT. 



[Beinir one of 1;Uh Cooper TTnlon Lectures for the Advancement of Science 
and Art, (!<',livero:l in toe Great Hal 1 of the Cooper Institute, in New 

York, on the 2OLI1 of February, 18?lh] 



BY II. KNAPP, M. D. 



[Concluded from page 2fil.l 

We have now two tilings to consider more closely : iirst, in 
which way the rays of light pass through the eye, and sec- 
ondly, what becomes of them after their arrival at the retina. 

The capsule of the eye has a beautiful transparent win- 
dow, the cornea, for the entrance of the rays of light. Its 
anterior surface is the most important of the whole refractive 
apparatus. It was, therefore, considered of high scientific in- 
terest to determine its physical properties, above all, its cur- 
vature. At first, the method was very imperfect. Two 
hundred years ago, a French physician of great renown, S. 
L. Petit, endeavored to ascertain the curvature of the cornea 
by applying to frozen eyes taken from the cadaver, pieces of 
cardboard into which he had cut circular notches, fitting 
them upon the cornea as nearly as possible. This procedure 
could give only an approximate measurement. 

In a similar way the curvature, thickness, and position of 
the crystalline lens, the Second part of the refracting appara- 
tus, was examined. 

But the minute parts, with their delicate structure, ap- 
peared so infinitely beyond the scope of the imperfect meth- 
ods of investigation, that a great many properties of the eye, 
requisite for discharge of its functions as an optical appara- 
tus, had to be supplied by hypothesis, that is, imagination. 

The less instructed a man, the more he is given to admira- 
tion and superstition. Is it astonishing, therefore, that the 
eye was supposed to be the most perfect optical apparatus, 
quite beyond the reach of our comprehension ? God being 
the Creator, how can it be possible that there are short-com- 
ings and defects in one of His most wonderful works ? 

For a long time all investigators were convinced, a priori, 
that an analytical study of the eye could only reveal its per- 
fection. This preconceived idea, however, was forced at last 
to give way to the unambiguous results of exact methods of 
inquiry. 

As every new truth, overturning an old prejudice, carries 
with itself the remedy for the prejudice, so the optical de- 
fects of the eye were detected, and no religious feeling was 
wounded. 

If, on earth, there be a power, it is the progress of science. 
Eeligion, the search of the human soul after the divine, pur- 
sues the sublimest object ; but has always had too many 
egotistic exponents, who led the multitude astray ; threw 
the noblest minds into prison ; employed torture machines, 
and all the horrors of the Inquisition, only to gratify the 
sway of thejr oivn hierarchy. The history of science has no 
such horrors to record ; all its conquests have been ennobling 
steps of civilization. 

In our day, a scientist, arriving at a conclusion at variance 
with orthodox creed, can no longer be tortured or imprisoned, 
or burned as a heretic ; but in most countries, this one in- 
cluded, he may incur persecution, not by law, but by the 
zealots of society. Germany at the present time, is the coun- 
try where the greatest religious liberty exists. No scientist, 
by declaring openly his dissension on certain points of dog- 
matic Christianity, or orthodox Judaism, will loose a minimum 
of his social position. Therefore, pure and independent sci- 
ence now flourishes more in Germany than in any othw 
country of the world. 

The progress of our knowledge of the healthy and diseased 
eye, during the last decades, is nearly exclusively the work 
of German genius and labor. Holland, a sister country, 
having one prominent investigator. 

The greatest name in natural science, of the present age, 
is that of Helmholtz, Professor in the University of Heidel- 
berg. His discoveries and inventions count by the dozen. 
For the study of the eye, he is the originator of a new epoch. 
Relating to the point under consideration, I here show you an 
instrument devised by him, on the principle of the helio- 
meter of astronomers, wherewith the curvature of the cornea 
can be determined on the living eye with wonderful accuracy, 
By his researches, and those of other observers, a great many 
irregularities of the eye have been detected, demonstrating 
beyond doubt its imperfections as an optical instrument. 
The curved surfaces of the cornea and crystalline lens are far 
from being perfect in form, they are, even in the best eye, 
unsymmctrical, the system is not central, not achromatic, nor 
aplanatic either ; all of which are shortcomings a good opti- 
cian now-a-days knows how to avoid. You say, be that as it 
may, the eye is nevertheless an admirable instrument, ade- 
quate to all the purposes of common life, and more is not 
needed. This seems, at first glance, very plausible, but we 
must consider that the purposes of life are suited to, and gov- 
erned by the power of the organs of our body. And this 
power is limited. If we could fly, we would need no rail- 
roads; if our eyesight were more acute, another kind of 
writing would exist, and you may be sure, to cite an exam- 
ple, that the N. T. Herald would be printed still worse. As 
it is, its type is just on the verge of visual acuteness, perhaps 
a little beyond it, to be read for any length of time without 
injuring the eyes, and therefore it deserves a premium from 
oculists. 

The irregularities of the dioptric apparatus of the eye 
have one defect common to them all ; they prevent the rays 
of light from being regularly refracted. Were the eye a 
perfect optical apparatus, all the rays emanating from one 
luminous point, would be united in one point again on the 
retina. But this does not take place even in the best con- 
structed eye. 

The most conspicuous imperfection of the normal eye is its 



want of symmetry. The meridians differ in curvature, and, 
therefore, in refractive power. 

This is the cause that the pencil of refracted rays has a 
peculiar shape, being what mathematicians call a skew sur- 
face, for instance like a winding staircase. I have repre- 
sented the peculiar shape of the way the rays of light take 
within the eye by a model of silk threads. It will interest 
you, furnishing a tangible illustration how far exact science, 
guided by mathematics, may penetrate the mysteries of na- 
ture. 

At the first dawn of science, the investigator is overpowered 
by the discovery of a general law, which he then represents 
by a diagram. So it is with the eye. The law of refraction 
was found, and the eye called a living camera obscura of un- 
impeachable perfection and diagramatic regularity. Astron- 
omers having found the general law of gravitation, immedi- 
ately had a diagramatic system of the world built up. This 
undoubtedly was correct, but then came the perturbations in 
the orbits of the celestial bodies, which had to be accounted 
for, and they were accounted for by the progress of astronom- 
ical research. The same development took place in the 
science of the eye. There were disturbances of vision, unex- 
plainable as long as the organ of sight was supposed to be 
perfect. The onward march of science found means to dis- 
cover the causes of these disturbances and instruments to 
measure them to one-thousandth of an inch. Some years 
ago, while experimenting on these subjects, I told a certain 
mathematician, that we are now able, not only to recognize, 
but also to measure the irregularities of the eye. He, as 
many wise men, had always been a great skeptic with regard 
to the true scientific character of medicine, but could appre- 
ciate so fully the value of these investigations, that he ex- 
claimed : " Then sir, you command all conditions to introduce 
astronomical accuracy into your researches." 

Many persons who like to hear themselves, called practical 
people, but who in reality are only slow thinkers, do not like 
pure scientific questions, the noblest that can ever be dis- 
cussed. These would-be practical persons ask what is the 
advantage of such obscure investigations? People had bet- 
ter devote their time, they say, to more useful pursuits than 
to scrutinizing the imperfections of nature. I answer these 
practical people, that the discovery of every truth, of what 
kind soever it maybe, is the most useful fruit of human labor. 
This subject we have just been considering, proves this con- 
clusively. You can easily imagine, that if all eyes have ir- 
regularities, some will hive them exaggerated to such a 
degree as to diminish the power of sight. Such eyes are 
weak, and not capable of performing the duties our present 
state of civilization demands of them. The educated of to- 
day, however, know not only how to discover the optical 
irregularities which cause weakness of sight, but to deter- 
mine their nature and degree with such nicety, as to give the 
practical optician directions, in what manner he has to grind 
a new kind of spectacles — I me an cylind rical — by the aid of 
which thousands of weak eyes are low enabled to do any 
fine work, as well and as long as perfect eyes. I think this 
is a splendid reward to thescientist who invented the instru- 
ment by which we are able to measure the irregularities of 
the eye. 

We have now accompanied the rays of light into the eye, 
but I have not mentioned that wonderful opening of the 
deepest black color in the middle of the iris, I mean the 
pupil. Through this inlet, all the rays of light must pass 
before they reach the retina. How is it that this ray of light 
is so black? 

This question, again seemingly impractical, was much dis- 
cussed some 30 years ago in German Universities, and re- 
sulted in one of the most brilliant and beneficial discoveries 
of modern science. The first impulse to these investigations 
was given by a sad and criminal deed, in a country town of 
the kingdom of Saxony, by a clergyman in discord with one 
of his parishioners. One dark night the minister on his way 
home was attacked and severely beaten. Being convinced 
that the perpetrator was no other than the man with whom 
he was at enmity, he entered a complaint against him, but 
the judge objected that self-testimony and moral conviction 
although they might do very well in religious matters, could 
not be taken as evidence in courts of law. Whereupon the 
priest, who was well versed in legendary and scientific lore, 
replied: "During the affray I received a severe blow upon 
the eye which caused a brilliant light to flash out of it, so 
that I could recognize the features of the assailant, who was 
the man I accuse." The judge was so surprised by the nov- 
elty of this assertion and the positiveness with which it was 
uttered, that he declared himself incompetent, and appealed 
to the opinion of experts. The quest ion was brought before 
the forum o f the medical faculties of the Universities o f Leip- 
sic and Berlin, and was studied profoundly by the celebrated 
physiologist Johannes Milller. The result of his researches 
was a most valuable acquisition to science, the discovery of 
the so-called specific energies of the nerves of sense, accord- 
ing to which a nerve of special sense, excited in any way 
whatever, invariably answers by causing the sensation pe- 
culiar to it alone. The optic nerve, when pricked, burnt, cut, 
hit, electrified, etc., will invariably cause a sensation of light, 
but this light is subjective, due to an abnormal condition of 
the nerve, and not in the least capable of being perceived by 
another person, or illuminating the objects around the irri- 
tated eye Any one can repeat on himself the truth of these 
statements. Therefore the complaint of the priest was dis- 
missed, his assertions being in contradiction to the laws of 
nature. 

This celebrated case was the starting point of scientific in- 
quiries into the cause of the darkness of the pupil of the 
eye, and the peculiar condition under which the pupils of 
certain animals, and sometimes also of men, may become lu 



ruinous. After a good deal of preparatory labor Prof. Helm- 
holtz solved the problem and invented the ophthalmoscope, or 
eye-mirror, an instrument by which it is possible to look into 
the depth of a living eye and see its marvelous interior 
structure in all its details and brilliancy, as if it were a pic- 
ture spread out before us. The optic nerve expanding into 
the retina, with its wonderfully ramifying net of arteries 
and veins, on which you can see the pulsation of the blood 
as well as you can feel it on the wrist ; the choroid with its 
shades of pigmentation and intricate interlacing of blood 
vessels; nay, even the miniature images of outward objects 
can be seen portrayed on the retina, and their reversal, for 
centuries a topic of lively discussion, directly observed on 
the back-ground of the living eye. 

This was a triumph of science so great and important 
in its results as the instrument itself is small, and of ad- 
mirable simplicity. It was at once made practical by the 
combined efforts of many illustrious physicians who dis- 
covered with it a great number of diseases hitherto un- 
known, and which, as soon as they were recognized, be- 
came amenable to treatment. The little instrument proved 
not only a mirror for the eyes, but revealed many of the other 
evils which flesh is heir to. It did not only inaugurate a 
new epoch for the study of the organ of sight, which in the 
short interval of two decades has become the most cultiva- 
ted, reliable, and beneficial of the various branches of medi- 
cine, but led to the study of other organs in the same way. 
Mirrors for the ear, the throat, and other parts of the body, 
opened so many fertile fields for the progressive labor of 
physiologists and physicians. There may be hardly any one 
among you but has been, or will be, benefited by the practi- 
cal results of these investigations. Even the French, the 
proudest of all nations — the present company as represent- 
ing the American, of course, excluded — recognized the value 
of the ophthalmoscope,, by giving it the highest praise a 
Frenchman is capable of. A French reviewer naively said : 
" The ophthalmoscope is such an admirable German inven- 
tion that it deserves to be a French one." 

It takes a certain time to render a great name popular, but 
the name of Helmholtz as a creator of new science, will live 
as long as the names of glorious Newton and Humboldt, and 
as that of a benefactor of mankind, it will be unsurpassed 
even by the blessed names of Dr. Jenner and the one over 
whose ashes this country is still weeping, George Peabody. 

But let us continue, that we may see how ivaves of light 
are converted into nervous fluid and ultimately into thought. 
We followed them to their collection in the image upon the 
retina. This membrane has a very complicated structure, 
which again, has been investigated nearly exclusively by 
German anatomists. Of the many layers which compose the 
thin transparent retina, one, the outer, is distinguished by a 
peculiar arrangement and utmost subtilty of its elementary 
parts. These are called rods and cones, and each of them 
posseses an inner and outer portion. Three years ago these 
details were at the limit of the power of the strongest micro- 
scopes ; but the invention of a new system of lenses, the im- 
mersion system, adds so much magnifying power, while pre- 
serving good illumination, to the former microscopes, that it 
is now possible to distinguish further details in the rods and 
cones. The surface of the minute staves is covered by infin- 
itely fine nervous fibers, finer than have been observed any- 
where else in the animal organization. The outer portion of 
the little staves consists of extremely delicate disks, cemented 
together by a glue, the refractive power of which differs from 
that of the disks. In, around, or betweentheso disks — which, 
is not yet clearly made out — terminate the delicate nervous 
fibers which run over the surface of the inner portions of the 
little staves. Until within the past two years, nobody had 
definite ideas how the nerve fibers were acted upon by light. 

Physiologists contented themselves with the knowledge 
that the outer layer of the retina contained the percipient 
elements. Now it is supposed, or rather on the way to be 
proved, that the waves of light enter the little staves and are 
repeatedly reflected in the little disks. A remarkable coin 
cidence exists between the size of these disks and the length 
of the light waves. The latter vary between -00003 to 
'00008 mm., according to the different colors, and the thick- 
ness of the retinal little disks lies between the same limits. 
You all know that the different colors which compose the 
sunlight, are due to ether waves of different length, and may 
be isolated by means of a prism. If now a ray of light, the 
undulations of which are of a certain length, say '00005 mm., 
meets on its way a substance composed of different layers, 
the thickness of which is equal to, or a simple multiple of 
the length of the light wave, the latter will not proceed in 
its course, but be repeatedly reflected from the two surfaces 
of the layer corresponding in thickness to the length of the 
light wave. Waves thus repeatedly reflected are called 
standing waves, and possess a much greater force than the 
simple passing or flowing waves. Standing waves are, there- 
fore, fit to impart far greater commotions to the nerve fibers 
in or on the disk, than the flowing waves. It is evident that 
the latter will be converted into standing waves only in disks 
corresponding to their length. They will only excite the 
nerve-fiber of these disks, having passed the others without 
acting upon them. Suppose, for instance, the light wave of 
blue color, being -00003 mm. in length, enters a little retinal 
staff, then it will pass undisturbed through the disks of other 
dimensions than '00003 mm., but after having once penetrated 
this one, it w ill be repeatedly reflected. Thus spe ci al nervous 
fibers are excited, and the definition of natural philosophers, 
that color is nothing but the sensation of ether waves of a 
specific length is accounted for. Here the light wave ends ; it 
does not die however, but is transmitted to the ether-zones 
enveloping the molecules of the optic nerve. Usually this 
transmission is called absorption of light. 



© 1 870 SCIENTIFIC AMERICAN, INC. 



April 30, 1870.] 



Sf timtxtit &mtdtm. 



281 



Natural science has of late discovered a law of the great- 
est fundamental importance, the law of preservation and cor- 
relation of forces. This law shows that force can neither be 
created nor destroyed, it can only be transferred, and mani- 
fest itself under other phenomena. Light can be converted 
into electricity, and the nervous current is very much akin to 
the electric current. It moves the magnetic needle, and has 
many properties in common with the electric currents. They 
are, however, not identical, since the velocity of the nervous 
current, as Helmholtz was the first to show, is only 61 mt. in 
a second, while that of the electric current is not far from 
300,000 miles in the same time. 

Thus far we are able to accompany the light wave : it has 
united with the nervous fluid, and will thereby be transmit- 
ted to the central organ of the nervous system, the brain, 
where it is ultimately converted into thought. 

But here, science in its present state, stands on the confines 
of an apparently unfathomable mystery, to penetrate which 
another mirror must be invented. I have, however, faith in 
the power of science, and am convinced that nothing is 
impenetrable to the eye of the human mind. 

The history of civilization shows a slow work, and frequent 
disturbances by political convulsions. Europe, especially 
Germany, where scientific investigation is so generally ap- 
preciated and liberally encouraged, may be crushed with the 
downfall of the untenable forms of personal government ; 
but this country, although still betraying many deficiencies of 
youth, is the bright star that will usher in an epoch of higher 
culture. 

In regard to the last problem of our subject, the formation 
of thought out of visual impressions, centuries may pass, 
before a brain mirror will be invented. But so sure as science 
is ever progressive, so sure it is that another Helmholtz will 
will come to invent this mirror, and as the course of civiliza- 
tion and human progress is westward, let us hope that he 
will be — an American. 



MAMMALIAN FOSSILS. — A FACETIOUS REVIEV/EK. 



Mr. J. P. Lesley contributes to Old and New, a review of 
the recent work of Dr. Leidy on " Mammalian Fossils of 
North America," which is worth reading for its humor as 
well as the scientific information it contains. It is so seldom 
that scientific discourse is relieved by wit, that it is refresh- 
ing to meet occasionally with an essay which happily blends 
learning with fun. 

Mr. Lesley says : 

The long expected and truly magnificent work of Dr. 
Leidy, on the mammalian remains in the rocks of Nebraska 
and Dakotah, with a synopsis of all the mammalian fossils as 
yet discovered in North America, has at length appeared. It 
forms an entire volume of the quarto "Journal of the Aca- 
demy of Natural Sciences" of Philadelphia, and is illustrated 
with plates excellently well done. These plates show the 
teeth, jaws, heads, and limb-bones of the American fossil 
mammals, either life size, or on a reduced scale. Dr. Hayden 
prefixes to the book a geological description of that remark- 
able part of the United States, where the greatest treasures 
of this sort have been preserved for our astonishment and 
study. Creatures lived there, strange enough to test the 
credulity of the most superstitious — hogs that chewed the 
cud, deer that had solid hoofs like horses, or horses with 
cloven hoofs like deer ; tropical pachyderms feeding at the 
swampy margins of vast fresh-water lakes, from the shorts of 
which arose ranges of the Rocky Mountains in 45° north la- 
titude. 

North America in pre-human times was provided with 
every kind of mammal excepting man — horse, deer, cow, 
sheep, elephant, rhinoceros ; and the smaller kinds were not 
forgotten —except the hippopotamus. That would h&ve 
been a little too absurd. The red Indian and the mastodon 
together? — that is all right. But the corn-planter and the 
river-horse of tie Nile and Niger ! — not if you please. 

Such at least were our reflections, until a Friday night, a 
few weeks since, we were destined to hear Professor Cope in- 
form the members of the American Philosophical Society, 
that he had just discovered an unmistakable hippopotamus' 
molar tooth in a bed of Miocene Tertiary marl in New Jersey, 
and that a learned friend of his had collected other teeth, 
from a similar position in the series of rocks in Maryland, 
which he identified generically with hippopotamus. But the 
two species were diff eren t : that of the New Jersey locality 
having been no larger thrn the common hog, and distin- 
guished by certain tuberculous processes studding the crown 
of the tooth, from which feature Mr. Cope should construct 
its specific name. 

We ask, what does all this raree show of Palaeontology 
mean ? "Who gets up those strange and varied forms ? Was 
there no trick of humor in these shapes? Are we to cal! 
them tentative inventions, of a busy, ever busy mind, never 
satisfied with the result, but evor'changing the combination, 
ever reaching toward a higher pitch of success 1 Or do we 
see a slow eternal growth — form expanding into form — form 
budding out of form — as in some vast circumplanetal coral 
reef, filled by one family of life, fed by one gulf stream of 
vital force, energetic, but half conscious, and as improphetic 
for itself of its own culmination in man, as the British savage 
was of the appearance of his children, the Newton and the 
Faraday ? 

The books say that no mammal has ever been found in 
rocks older than the Tertiary. Some years ago — a good 
many years ago, in fact, for it was in those early days of the 
Philadelphia Academy, made brilliant with the presence of 
Wilson, and Nuttall, and Say, and McClure, and Bartram, 
and Ord, and the Abbe Da Serra, and the wild Rafinesque, 
and the enthusiastic Vanuxem — Dr. Bartram found in the 



cretaceous green sand marl of New Jersey, a vertebra, which 
he so labeled (libeled is the proper word here), and placed 
it in the Academy's museum. Some time afterward, Dr. 
Leidy pronouncing it the vertebra of some extinct whale, 
and the European palaeontologists being startled at the 
thought of a cretaceous whale, Sir Charles Lyell wrote over 
to Mr. Conrad, to look up the spot and verify the rock. He 
did. The marl was not cretaceous — but Middle Tertiary. 
Europe fell back in its easy-chair and lit another cigar, with 
"Infernal American pretension," sotto voce. 

But the cigar was hardly lighted, when it was flung again 
into the grate. Dr. Emmons had found a mammal in the — 
Europe sprang to its feet with a thundering " What 1" — in 
the Trias of North Carolina. This was rather too bad. In 
the Old World — that land of precedent and vested privileges 
— they could find no precedent for suckling babies which 
went back or down, lower than the Tertiary. The American 
cretaceous pretense had been squelched. No one thought of 
the Oolite. It was folly to suggest Lias. Madness alone 
could dream of babies at the breast in the age of the Mus- 
chelkalk, Keuper, or Rodte-todt-liegende. Their very names 
were against it. One might as well go recklessly two steps 
deeper — Permian — Carboniferous, and dig extinct sucking- 
pigs out with anthracite coal. 

But how vain are the assaults of prejudice against the 
gates of Truth ! A fact envelops us like a nightmare — or 
the cool night air — however we may rage or rhyme. Em- 
mons found two perfect little one-side jaw-bones, about an 
inch and a quarter long, and so smooth and perfect that a 
lens could detect no fracture anywhere, and he found them 
in that iron-ore bed which lies between the two layers or 
benches of the Deep River coal-bed, at Egypt, in North Car- 
olina. This stratum of iron ore is only two feet thick ; and 
each layer of coal, above it and below it, is about two feet 
thick. Bat the ore contains millions of teeth of reptiles and 
fishes belonging to extinct genera and types of Triassic age. 

Dr. Leidy examined both the specimens found by Dr. Em- 
mons, and received one as a gift for the Academy's museum. 
They were alike. They belonged to a little mammal no 
bigger than a field-mouse, but with elongated jaws ; for it 
fed on the numerous insects of that period ! Dr. Leidy has 
now explained to the Academy the most remarkable deduc- 
tion to be drawn from these little waiis of a by-gone world. 
Until their discovery it was taken for granted that all jaws 
of mammals were provided with knuckles, knobs, or con- 
dyles, at the upper hinder end, articulating into a socket in 
some form of temporal bone, attached to the other bones of 
the skull. All other known mammal jaw-bones were single 
bones, armed with a condyle. Shall we say that this poor 
little old-fashioned Triassic mouse's jaw-bone wasn't worth a 
condyle ? Or, more probably that condyles hadn't been in- 
vented then ? Its little jaw ends, backward, in a broad, 
smooth, nearly straight edge, chisel-shaped. How it was at- 
tached thus to its poor little head, or whether it had an aux- 
iliary bone with a condyle on that, to articulate into the 
head, are questions, like many others, waiting fortunate dis- 
coveries to be answered. Reptile jaws, instead of being sim- 
ple, are made up of several pieces; first, the long bone for 
the insertion of the teeth, a splint bone laid along its base 
inside, a triangular bone at its back end, a large bone on top 
of that, and an articulating bone (in lieu of a condyle) cap- 
ping that again. We see in our poor little mouse, a praise- 
worthy attempt to free itself from this horrid reptilian style 
of getting up (resembling the feminine coiffure of the day), 
without attaining to the dignity of wearing a condyle. 

Probably the mouse was in the intellectual posture of that 
member of the London Royal Society, who, in 1776, when 
Paine patented the crank for the steam-engine, wrote a me- 
moir to show that the crank was inapplicable to the steam- 
engine ; and another and more distinguished British engi- 
neer followed his brother member's assertions, with a con- 
clusive mathematical demonstration, to the same effect. It 
is soothing to believe that in Triassic, Liassic, and perhaps 
through Cretaceous ages, the dislocation of the jaw was a 
casualty unknown to mammals. All jaws as yet were many- 
hinged, ligamentous, and capaciously flexible. The bird-like 
kangaroos of the Connecticut River Valley — the enormous 
Hadrosaurs of New Jersey — could worry down gentry of half 
their own size. They had the cheek to do it. 



[For the Scientific American.] 
THE COCOA PALM. 



EX J. CANTINI. 



A brief sketch of one of the principal palm trees may be of 
interest to many of our readers, especially at this particular 
season of the year, when tne leaves form Such an important 
article of commerce, and an object of general adoration in the 
Christian world. In some places, especially in Catholic coun- 
tries, the palm leaves are largely imported from the southern 
coast, and an extensive business is carried on, though only for 
a short time. 

The inhabitant of the North, who has never visited the 
tropical countries, has but a faint idea of the actual beauty 
and grandeur of these plants, which, even in the South, 
amidst eternal verdure, are ever an object of admiration. 
From our earliest childhood we hear the word " palm " in 
connection with every thing that is beautiful and poetical. 
We speak of the " palmy days," when we think of times of 
happiness ; and we say, " he has carried off the palm," when 
we allude to glory. It would be difficult to say how long 
the palm has been associated with religion and sentiment, as 
the word " palm " itself is an expression of comparatively 
modern times. The Romans called a tree which grows on 
the shores of the Mediterranean the " Fan Palm," probably 



on account of the resemblance of its leaves to the palm of 
the human hand (palnia). 

One of the loftiest of the palms is the cocoanut tree (Cocoa 
nucifera), which grows to a hight of from sixty to a hundred 
feet. According to some naturalists, it is a littoral plant, hut 
Humboldt and Bonpland assert that they met with it inland 
(in Mexico), though of a growth somewhat inferior to those of 
the sea shore. The tree prefers a sandy, arid soil, and it is 
rare that much vegitation is found growing- around it. The 
cocoa-palms adorn the otherwise desolate beach or the low 
islands. Gliding along the shore in a boat, the attention of 
the traveler is aroused by the doleful, wailing sound which 
the wind causes in waving to and fro the long leaves. There 
is something solemn and almost g'host-like in the appearance 
of an avenue of cocoanut trees, when seen by the peculiar 
moonlight of the tropics, especially when there is a strong- 
breeze blowing. The leaf -crowned summit forms.everywhere, 
an object of truly intertropical scenery, and the palms well 
deserve the name given to them by Linnaeus, " Kings of Veg- 
etation." 

Various, nay, " hundredfold," as the natives express them- 
selves, are the uses of this plant, and its propagation may bo 
considered as a never-failing source of progressive national 
prosperity, for it will furnish, with but little trouble, cloth- 
ing, food, and habitation. 

Almost every particle of this tropical production can bo 
used. The trunk serves to build the huts; the rind or husk, 
which is fibrous, is used, everywhere, for matting, brushes, 
etc. The leaves, which measure some twenty feet in length, 
are, also, of great utility. The finest roofs are made of tho 
plaited cocoanut leaves. Screens, baskets, hats, and many 
other domestic articles are made of them. The heart or young 
leaves, called " cabbage," is an excellent vegetable, which 
can be prepared in many different ways. The dried leaves 
are sometimes used as torches in dark nights, while the wash- 
er-women often burn the foliage for the sake of its alkaline 
ashes. In the East Indies, the leaves of the cocoa palm, like 
those of the Palmyra, serve the natives in lieu of paper, upon 
which they write with a stylus. It is not unusual that let- 
ters, written upon these leaves, neatly rolled up, and sealed 
with a little gum lac, pass through a postoffice. 

The most important part of the tree is the nut.which grows 
in bunches of twelve or more in number. In some parts, the 
fruit can be gathered four and five times a year. The liquid 
or water, or, as it is generally and improperly termed, the 

milk," is, in the young nuts, a most delicious draft, as it is 
always cool, more particularly early in the morning. It is 
slightly effervescent, and, if mixed with Madeira wine or 
brandy, it makes an excellent beverage, though many con- 
sider it unhealthy. The natives ascribe many inestimable 
properties to this liquid ; amongst others, they pretend that, 
if used as a wash, " it clears the face of wrinkles and imparts 
to it the rosy tints of youth." 

The milk is made of the kernel itself by grating it and 
pouring warm water over it, after which it is pressed, yield- 
ing a whitish liquid. This milk is almost indispensable in 
the tropics, and fully takes the place of animal milk. Bread 
and pastry, prepared with it, are most delicious, and retain a/i 
almost imperceptible taste of cocoanut. The albumen of tho 
young nut is quite soft, and can be removed with a spoon, 
and might appropriately be termed " a vegetable blanc 
mange." 

Another valuable and important article of commerce,obtain- 
ed from this nut, is the oil. The natives all understand how 
to extract it from the kernel by a most simple process. They 
remove the kernel from the shell and boil it in water, after 
which they pound it in a mortar and then press it. The milk 
or liquid is then put over a slow fire. The oil or faL will soon 
float on the top and can easily be skimmed off. Two quarts 
of oil are usually obtained from fourteen fresh nuts. This 
oil, when fresh, is excellent for cooking purposes, and for fry- 
ing fish and plantains ; but, not being rectified, it soon turns 
rancid, thus giving a most disagreeable taste to the food pre- 
pared with it. The natives everywhere lavish it upon their 
persons, as a preventive against the sting of insects, or to 
give to their skin a glossy appearance. In cool weather, or 
even over night, it becomes quite hard, and requires melting 
before it can be used for burning. Cocoanut oil is, with the 
exception of the Cohune oil, the only article in use among the 
Indians of America to burn in lamps and torches. 

The much-relisherj " toddy " is also obtained from the cocoa 
palm by tapping the trunk. This beverage is slightly stim- 
ulating, and, when fermentation has set in, it is intoxicating'. 
During the state of fermentation, this liquid can be used as 
yeast, and the bread made with it is remarkably light and 
spongy. 

These are the general uses which are made of this valuable 
plant ; but the inhabitant of the tropics will discover many 
more, which are, however, of value only to those who live 
there and are able to make use of the numerous medicinal 
and other properties attributed to this trc-.e. 



HOW TO Clean Paint. — There is a very simple method to 
clean paint that has become dirty, and, if our housewives 
should adopt it, it would save them a great deal of trouble 
Provide a plate with some of the best whiting to be had, and 
have ready some clean warm water and a piece of flannel, 
which dip into the water and squeeze nearly dry ; then take 
as much whiting as will adhere to it, apply it to the painted 
surface, when a little rubbing will instantly remove any dirt 
or grease. After which wash the part well with clean water, 
rubbing it dry with a soft chamois. Paint thus cleaned looks 
as well as when first laid on, without any injury to the most 
delicate colors. It is far better than using soap, and does not 
require more than half the time and labor. 
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DUGDALE'S UNIVERSAL CLOTHES WASHEK. 



Ths operation of hand washing is not only one of severe 
labor, but it also entails— when performed in the ordinary 
wav — injury and great discomfort to the hands, which need 
constantly to be plunged in an alkaline liquid which attacks 
and dissolves the cuticle, acting with the friction to often re- 
move the ekin entirely from the more exposed parts. The 
water employed cannot in the ordinary way be raised above 
that point which the hands can endure, and it will be obvious 
upon a moment's consideration that could the friction be 
aided by a higher temperature than that commonly employed, 
and the consequent greater solvent power of the suds, the 
work of the laundry would be much lessened. 

The accompanying engravings illustrate a device whereby 




Improved Diamond-Pointed Steel Drill. 

We have on various occasions called the attention of our 
readers to the great efficiency of opaque diamonds when ap- 
plied to the cutting of hard materials. No existing substance 
can resist their action, and their durability when thus em- 
ployed is very remarkable. 

An annular drill used on the machine, which forms the 
subject of the present article, was recently employed in a 
tunnel of the Consolidated Bullion and Incas Silver Mining 
Company, Colorado, the tunnel having been at the time driv- 
en 600 feet into the mountain. This drill cut horizontally 
through 417-J feet of very hard quartz and feldspar rock ; the 
expensa for diamonds in drilling this distance being only 
thirty dollars. 

This is only one of the daily accumulating 
proofs of the wonderful industrial value of the 
opaque diamonds, or — as they are more com- 
monly called — carbons and the great economy 
secured in their use for cutting and abrading 
the hardest materials. 

We cannot, perhaps, place the defects of per- 
cussion drilling in a stronger light than by 
quoting from the report of the Commission 
to the Paris Universal Exposition. 

The Commisson, after describing M. Som- 
meilier's machine — which has its solid steel 
drill attached direct to the engine piston, and 
conceding its manifest superiority over other 
percussion borers, proceed to say : 

" Let us now inquire if this apparatus has 
answered the expectations of its author, and 
if this system of percussion will really render 
the service expected of it. We do not hesitate 
to express the opinion that it has not; and the 
following data will, we think, prove beyond 
a doubt that a percussion machine is not the 
one that should be employed in this kind of 
work. 

" If we examine the staff employed in re- 
pairing the percussive tools, then used at the 
Mont Cenis tunnel, we remark that in 1863, 
for eight machines working there were sixty 
in the shops. At this time (1867), when the 
work is carried on both from the French and 
Italian sides, the number of engines working 
is sixteen, and the number of those in the 
workshops repairing is two hundred. 



adapt it to this purpose; securing superior speed, lightness 
steadiness, and durability. 

A swivel head has also been added, by which the drill may 
be pointed in any direction ; and the drilling may proceed at 
any possible angle with the vertical axis of the entire 
apparatus. 

The hollow screw shaft is also an American improvement, 
which, added to the numerous other minor improvements, 
renders the machine, as we herewith present it, in the accom- 
panying engravings, almost unrecognizable as the offspring 
of the original French machine. 

The machines used in driving tunnels bore fropi three to 
five holes simultaneously, each in a different direction if 
desired. 



the hands are spared the discomfort and injury referred to, 
and the temperature of the suds may be maintained as high 
as is possible in an open tab. 

The device is shown in detail in Fig. 2. It will be seen, it 
is simply a rubber, consisting of twopartsin a suitable frame, 
which clasps the clothes when it is in use. The two parts, 
when brought together present a rounded form, the exterior 
being fluted like a washboard, and the interior being made 
concave as shown, so that buttons, hooks, etc., may be clasped 
without damage. 






LESCHOT'S DIAMOND-POINTED STEEL DBILL. 



The upper part of that portion of the device which clasps 
the clothes, slides in grooves made in the side pieces of the 
frame, and is raised or opened by pressing back the bolt 
which locks it to its place, and pulling it upward by a knob 
or handle provided for that purpose. 

The clothes are fastened in by pushing the knob down. 
Common tubs and zinc wash boards are us;d ; the wash board 
is temporarily fastened in the tub, upon which the clothes are 
alternately drawn, and pressed down against the bottom of 
the tub ; and they may be rubbed when required by applying 
one hand to the middle cross piece. This invention enables 
the operator to use suds hotter than the hands can bear, which 
dissolve the grease and dirt much more rapidly than suds at 
a lower temperature. 

The device is very light, weighing only three pounds, and 
it is sold for introduction at a price within the reach of all. 

Patented, January 18, 1870, by James K. Dugdale, of White 
Water, Indiana, who may be addressed for further informa- 
tion, and to whom orders for the universal clothes washer 
may be sent. 



Artificial Ivory. — Tables for photography are made by 
mingling finely-pulverized sulphate of baryta or heavy spar 
with gelatiu or albumen, compressing the product into 
sheets and drying it. 



" Twenty- four men were constantly employed in repairing 
eight machines." 

The Commission proceed to say, that, even admitting the 
possibility of constructing machines so that excessive repair- 
ing might be avoided, the percussion system is still liable to 
the objections that it makes an extravagant demand upon 
motive power, and that it cannot, on account of the great 
vibration be made to drill a circular hole to any great depth , 
which is a serious obstacle to the use of cartridges in blast- 
ing. They further express their conviction that the percus- 
sion system must eventually give place to tha rotary system 
of drilling rocks, and warmly indorse the latter system 
as represented by the Leschot diamond annular drilling ma- 
chine at the Exposition. 

From the study of the imperfections of the system of per- 
cussion drilling, M. Leschot conceived the idea of setting dia- 
monds in an annular cutter, the general form of which is 
shown in Fig. 1. 

In the report of the Paris Exposition, before alluded to, the 
Commissioners make a comparison between the power re- 
quired to penetate rock by means of this annular cutter, and 
that required by those drills which pulverize the rock to the 
full width of the hole, and proaounce the same to be in the 
proportion of 61 to 204. 

This fundamental part of the device has, however, been 
improved upon since the introduction of the machine into 
this country. The diamonds are now securely fastened, and 
are set so as to give ample clearance, for the free descent of 
the drill, and the movement of the core through the tubular 
stem of the ring-cutter. 

Great improvement has also been made in the various 
working parts of the apparatus. The original French ma- 
chine only admitted the rotation of the drill at a speed of 
one fourth that now employed. The feed gear has also been 
greatly improved, so that the cut of the diamond tool may be, 
without delay, changed from the one hundredth part of an 
inch to the four hundredth part of an inch at each revolution 
of the drill ; and this gear is now so constructed as to auto- 
matically adjust the feed to varying hardness of the rock 
through which the drill successively penetrates, giving 
slower feed when hard strata are encountered, and resuming 
its rapid feed when the hard stratum is penetrated. 

The oscillating cylinder engine has been substituted for 
the fixed cylinder engines, and is specially constructed to 



Fig. 2 represents a " No. 1 Prospecting Drill," so called be 
cause of its general use in testing the character and value of 
mines and quarries. It consists of a small, upright boiler, 
to one side of which is firmly bolted the cast-iron frame which 
supports the engine and swivel drill-head, gears, and screw- 
shaft, as shown in the engraving. The engine — an oscillator 
of from five to seven-horse power — is shown at A, B is the 
screw-shaft with drill passing through it. This shaft is made 
of hydraulic pipe from five to seven feet in length, with a 
coarse thread cut on the outside. This thread runs the entire 
length of the shait, which also carries a spline by which it is 
feathered to its upper sleeve-gear. This gear is double, and 
connects by its lower teeth with the beveled driving-gear, 
and by its upper teeth with the release-gear, E. This 
release-gear is feathered to the feed shaft, F, at the bottom 
of which is a frictional gear fitting the lower gear on the 
screw shaft, which has one or more teeth less than the fric- 
tional gear, whereby a differential feed is produced. This 
frictional gear is attached to bottom of feed shaft, F, by a 
friction nut ; thus producing a combined differentia! and fric- 
tional feed which renders the drill perfectly sensitive to the 
character of the rock through which it is passing, and main 
tains a uniform pressure upon the same. The severe and 
sudden strain upon the cutting points, incidental to drilling 
through soft into hard rock, with a positive feed, is thus 
avoided. 

The drill proper (passing through the screw shaft, B), con- 
sists of a tubular boring bar, made of lap-weld pipe, with a 
steel bit or boring-head, D, screwed on to one end. This bit 
is a steel thimble about lour inches in length, having three 
rows of black diamonds in their natural rough state firmly 
bedded therein, so that the edges of those in one row project 
forward from its face, while the edges of those in the other 
two rows project from the outer and inner peripheries respec 
tively. 

The diamonds of the first-mentioned row cut the path of 
the drill in its forward progress, while those upon the outer 
and inner periphery of th« tool enlarge the cavity around the 
same, and admit the free ingress and egress of the water -as 
hereafter described. As the drill passes into the rock, cutting 
an annular channel, that portion of stone encircled by this 
channel is of course undisturbed, and passes up into the drill 
in the form of a solid cylinder. This core is drawn out with 
the drill in sections of from 8 to 10 feet in length 
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The sides of the hollow bit are one fourth of an inch thick, 
and the diamonds of the inner row project about one eighth 
of an inch, so that the core or cylinder produced by a 2-inch 
drill (the ordinary size for testing) is one and a quarter inches 
in diameter. 

Inside the bit, D, is placed a self-adjusting wedge which 
allows the core to pass up into the drill without hindrance, 
but which impinges upon and holds it fast when the action 
of the drill is reversed — thus breaking it off at the bottom 
and bringing it to the surface when the drill is withdrawn. 

In order to withdraw the drill it is only necessary to throw 




idity of work, has been manifested by any other rock-drilling 
apparatus we have seen. A machine, like that shown in Fig. 
2, cut through Hell Gate rock (very hard) at the rate of eight 
and one half inches in four and one half minutes, and through 
brown sandstone at the rate of thirteen inches in two and 
one fourth minutes in our presence, notwithstanding that its 
operation was retarded by the bad quality of the oil used for 
its lubrication, and want of sufficient steam to run at maxi- 
mum speed. 

In very hard trap-rock quartz or granite, eight feet per 
hour is found to be- fair average rate of boring, where holes 
are not required to be over one hundred feet deep and two 
inches in diameter ; while in sandstone, marble, slate, etc., 
fifteen feet per hour is easily bored. 

These facts, together with the simplicity and solidity of 
the machinery, obviating the vexatious delays and expensive 




OPEN CUT OR aUARRY DRILL. 

out the release gear, E, by sliding it up the feed-shaft, F, to 
which it is feathered, when the drill runs np with the same 
motion of the engine which carried it down, but with a 
velocity sixty times greater ; that is, the speed with which 
the drill leaves the rock, bringing the core with it, is to the 
speed with which it penetrates it as 00 to 1 — the revolving 
velocity in both cases being the same. 

The drill rod may be extended to any desirable length by 
simply adding fresh pieces of pipe. Common gas pipe is found 
to serve admirably for this purpose, the successive lengths 
being quickly coupled together by an inside coupling four 
inches long, with a hole through the center of each to admit 
the water. The drill is held firmly in its place by the chuck, 
G, at bottom of screw shaft. 

The small steam pump, C C, is connected by rubber hose 
with any convenient stream or reservoir of water, and also 
with the outer end of the drill pipe, by a similar hose having 
a swivel joint, as shown in the cut. Through this hose a 
J-inch stream of water is forced by the pump into the drill 
from which it escapes between the diamond teeth at the bot- 
tom of the bit, D, and passes rapidly out of the hole at the 
surface of the rock carrying away all the grit and borings as 
fast as produced. Where water is scarce or difficult of access, 
a spout i s laid from the mouth of the hole to the tank or 
rerservoir and a strainer attached 
to the connecting hose, so that the 
same water may be used over and 
over again with but little loss. 

This pattern rotates the drill from 
300 to 3G0 revolutions per minute. 
Figs. 3, 4, and 5 represent, respec- 
tively, drilling machines of various 
kinds, designed for particular uses, 
but identical in all essential points 
with the one described. 

Fig. 3 is an open-cat or quarry 
drill, designed for blasting and gad- 
ding purposes. It is also extensively 
used for railroad grading, surface 
mining, well-boring, etc., where it 
is necessary to have the boiler at a distance from the drill, 
or to connect with a stationary boiler on the premises. This 
machine is adapted to rotate its drill from 000 to 1,000 re- 
volutions per minute. 

Fig. 4 represents a single-drill tunnel machine, constructed 
to work in tunnels of any bight, from four to sixteen feet ; 
boring holes at any required angle, as near to the top or 
bottom of the heading as desired, and close to either side 
wall. 

Fig. 5 exhibits the heaviest prospecting and well-boring 
machine. Thies machine bores holes from two to four inchrs 
in diameter, and to any depth within one thousand feet. We 
have personally witnessed the working of the drill, as herein 
described, and can say that nothing like its efficiency and rap- 



repairs incidental to percussion drilling, place these machines 
in the front rank of labor-saving inventions. 

The first patent issued in America for this application of 
the diamond was granted to M. Leschot, July 14, 18G3, and 
reissued to Messrs. A. J. Severance and W. T. Holt, Feb. 16, 
1869, and October 26, 1869. 

A second patent, covering the various mechanical devices 
employed in operating the tool, was granted to W. T. Holt 
and John North, June 22, 1869. 

During the past two years — within which time the inven- 
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HEAVY PROSPECTING AND WELL-BORING MACHINE 



ion came into the hands of its present proprietors— all the 
above-mentioned improvements over the French machines 
have been made, and the drill successfully introduced into the 
principal Eastern, Middle, and Western States, and the South- 
ern States of Maryland and Virginia. 

For further information as to rights and machines, address 
Severance & Holt, 16 Wall street, New York. 



nitude of their boundless resources ; but only when compared 
with the insignificant areas of our anthracite coal-fields, can 
we appreciate the value of those immense deposits of the 
most available of fuels. 

We possess, says the Miners' Journal, considerably less than 
500 square miles of anthracite coal formation, and even this 
limited area has been ruinously encroached on and curtailed 
by wasteful and improvident mining. Yet those little basins 
now produce over 15,000,000 tuns of coal annually, or more 
than two-thirds of the entire coal production of the State. 

We may live to see the time when the coal-fields of the 
State shall produce 50,000,000 tuns annually, since the yearly 
increase may reasonably be estimated at 2,500,000. Of course 
this cannot come from the anthracite mines. Our bituminous 
coal-fields must furnish the largest portion of the annual in- 
crease of the coal trade. Anthracite will, moreover, become 
too scarce, expensive, and valuable for use, when the bitu- 
minous will answer the same, or even a better purpose. The 
royalty on anthracite is, and will be, a large item of its econ - 
omy, while the cost of mining is, and must be, greatly in 
excess of the comparative cost in mining bituminous coal. 
The relative distances from markets, or places of consump- 
tion, are in favor of the anthracites in the East, while in the 
North, Northwest and West, the distances are in favor of the 
bituminous ; but generally the advantage will, in future, bo 
more and more in iavor of the latter and against the former, 

except in favored lo 
calities. 

With 16.000 square 
miles of bituminous 
coal-fields, and less 
than 500 of anthra- 
cite, we must draw 
largely on the one to 
save the other In the 
future. Providential 
ly, we find in bitu- 
minous coal the tie. 
ments needed by sci- 
ence, pre-eminently, 
for the advancement 
of the industrial arts 
of the age. 

A pure and rxh. 
bituminous fuel is 
adaptable to all the 
wants of society for 
the production of 
light,heat, and force. 
It may, or can take 
the place of anthra- 
cite in almost, if not every case, where fuel is required, but 
anthracite cannot so generally take the place of bituminous 
coal. 

All coals undergo destructive distillation in their combus- 
tion, but ant'jracite, being mainly solid carbon, will only 
yield its gas, or ignite and burn, uoder a high temperat un -, 
But bituminous coal is readily converted into gas, ignites 
easily, and burns under a comparatively low temperature, and 
gas, however produced, will yield greater results in heat than 
can be obtained from any crude mineral fuel ; while the gas 
is clean and pure, which can scarcely 
be said of our best coals in their raw 
state. 

In the Siemen's and other similar 
processes, for the production of cheap 
gas as a fuel, from ordinary bitu- 
minous coal, and its application to the 
manufacturing arts, we must recog- 
nize a scientific improvement of great 
practical value, adaptable to an al- 
most unlimited extent, and availa- 
ble, not only where intense heat and 
a pure fuel is required, but also in 
nearly all cases where coal is scarce 
and dear, and economy is a consider- 
ation. 

We find in the statistics of the coal 
trade for the past year, that the pro. 
duction and consumption of bitumi. 
nous' coal is increasing in a greater 
ratio than the anthracite. This must 
continue in the future, until the bitu 
minous column, which a few years 
ago was insignificant in amount, will 
load the coal trade in Pennsylvania. 
It is now used in our rolling mills 
*• and forges, even in the midst of the 
anthracite mines. This seems like 
" carrying coals to Newcastle," but is 
nevertheless a fact ; while for the pro- 
of illuminating gas, a rich bituminous is the only 



SINGLE DRILL TUNHEL MACHINE. 



TJie Future Supply 



of Bituminous 
Markets. 



to the Eastern 



A brief glance at any geological map of the coal regions of 
Pennsylvania, which cover nearly one-third of the entire area, 
of the State, will be sufficient to convince any one of the vast 
future importance of our bituminous coal-fields and the mag- 



duction 

coal at present made use of. 

Anthracite is a monopoly. It is limited and invaluable for 
certain important purposes, for use in the blast furnace, for 
domestic uses generally, and many other cases, where bitu- 
minous coal cannot come into competition in the Eastern 
markets ; but the tendency of innovation is against the latter 
and in favor of the former. Bituminous coal may substitute 
anthracite in many cases, but anthracite will rarely replace 
bituminous in future, 

Faraday's Titles. 

Faraday had ninety-five titles and distinctions conferred 
upon him. One of them, namely, that of F. R. S., was 
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sought for; all the rest were spontaneous expressions of re- 
spect and good-will from the sosieties named ; but, after all, 
his best title wa3 that of a true gentleman. All men spoke 
well of him. Although of humble birth, he never sought 
social distinctions ; although born poor, he never coveted 
riches. In this respect he was very different from Sir Hum- 
phry Davy, who had vast ambition, and wa.s eternally pining 
after rank. According to Sir Wra. Thomson, "Faraday had 
great kindness and unselfishness of disposition, clearness 
and singleness of purpose, brevity, simplicity, and discreet- 
ness—sympathy with his audience or his friend — perfect 
natural tact and good taste — thorough culture, and an indes- 
cribable quality of quickness and life." 



Tug S'Mtor-s are not responsible Jor the Opinions, expressed &y their Cor- 



Bo E,oco5notives Ever H>ic ? 

Messes. Editoks : — From what I have seen I am led to 
believe that locomotives are kept in use till they are killed. 
Their weak and corroded shells are unable to withstand the 
pressure put upon them, and they finally explode, killingand 
wounding the attendants. Then the responsible parties are 
wont to put on an innocent and mysterious cast of countenance, 
and ejaculate " What an unaccountable mystery are these 
steam boiler explosions I" About three years ago a locomo- 
tive boiler exploded on the Richmond and Petersburg rail- 
road. It had been in use only about eighteen years. Soon 
alter one on die Virginia and Tennessee road only about six- 
teen years old. Two years ago I saw one within five minutes 
after it exploded, in Chattanooga, Tenn. The break was 
along the edge of the lap in the center sheet of the bonnet, 
and on the bottom at this point the iron was only about one 
eighth of an inch thick, with deep blotches of corrosion up 
to the water line, but deeper and clearer near the bottom. 
This boiler had been in use only about sixteen years. I have 
since seen another that exploded on the Virginia and Tennes- 
see road. In this case the engineer refused to go longer on 
the machine knowing that it was unsafe. He was discharged 
and a green engineer put in his place. The result was that, 
within an hour, he and his fireman and the engine were torn 
into fragments. It is hardly necessary for me to write that 
the superintendent of motive power was not tried for murder, 
and this scrap heap was only about eighteen years old. Within 
a few weeks an engine exploded on the Chesapeake and Ohio 
road ; the first point of rupture was along the edge of the 
longitudinal, seam of the center sheet at the bottom of the 
bonnet ; the piece taken out increased in width to the top, 
along the first point of rupture. The iron was not over the 
eighth of an inch thick, with deep blotches and furrows of 
corrosion ; the boiler had been in use nearly eighteen years ; 
the stay bol ts were badly worn ; the fire-box in none too good 
a shape; and yet the boiler is being repaired by putting a 
new bonnet to the old fire-box. 

I hope others of your many readers will communicate the 
facts bearing on this subject, with a view to ascertain at what 
age of continuous use locomotive boilers are dangerous by 
reason of corrosion. E. A. DAYTON. 

Eichmond , Va. 

Suggested Improvements in Sawing Lumber. 

Messes. Editoks : — The lumber system of the United 
States presents one of th»se curious problems that can only 
be accounted for by the bounteous provisions of nature, which 
has given us enough to use with a large surplus to waste. 
At least 25 per cent of the stuff after being " squared " goes 
into sawdust and shavings, making a direct waste of one 
fourth the timber, to say nothing of the cost of reducing it 
to shavings and sawdust. 

Let us look into this system, and see if there is not some 
reform demanded, and where the remedy lies. In most other 
countries lumber is brougM to market in squared logs or 
heavy planks, and, after seasoning, or partial seasoning, is re- 
duced to special dimensions by re-sawing. In England, 
planing mills and all wood-working establishments, saw their 
stuff to order — forest-cut stuff of all sizes or thin boards is 
not known. Here lumber is sawed green, reduced to boards 
and stuff of all imaginable sizes, in the forest, and then 
brought to market to be worked on planers without seasoning. 
Let us consider the two systems, and see if there is not some 
way of saving stuff and reducing the cost of working it. 

Under our American system, as before stated, the lumber is 
sa.wod into boards and scantlings when green, in the forest 
mills. An ordinary lumber mill makes a kerf one fourth 
inch wide, which in manufacturing inch boards, turns one 
fifih of the squared stick into sawdust. Then again to com- 
pensate for irregular seasoning and warping of the stuff, the 
deviation of the saws, etc., at least another tenth is wasted, 
making a total ot three tenths of the stuff. This extra thick- 
ness mentioned has, with the exception of the shrinkage, to 
be planed off when the stuff is worked — planed off from a 
surface covered with grit, dust, and dirt of transportation. 
Stuff that has been rafted in our western rivers after being 
sawed into boards, almost defy the planing and other lumber- 
dressing maclnn.es, until the " crust is off." 

Another ov'l of our lumber system is the large amount 
that our yards have to keep on hand to make an assortment ; 
few of them have the appliances for " cutting out " a bill of 
stuff. Rafters, studding', joists, beam3, etc. — in fact every- 
thing but the thinnest boards — have to be searched for among 
the forest-cut stuff. If a customer wants a lot of special 
pieces, his only resource is to go to the log mill, and get it 
green. 

The attention of the writer was called to the difference be- 
tween our own and the English plans of preparing lumber, 



by the character of the machines used for planing. While 
the English tools for re-sawing are much heavier than ours, 
their planers we would call toys, in fact, there are not made 
at this time in England iany planers that would work our 
American lumber; the width of the belts (which may be 
taken as an exponent of their capacity) is about one half our 
standard, and yet they do all that is required of them ; the 
secret being that they saw their stuff, we plane ours. To com- 
pare the two plans on a basis of economy in either material 
or power, would be superfluous. Their deal frames, as they 
are called, have gang saws of from 14 to 16 gage, making a 
kerf of about one-sixteenth inch in width ; and the cost of 
re-sawing planks into deals or boards on their machines, is 
amply compensated for by the saving in the amount of timber 
consumed, to say nothing of what is gained in planing or 
shaping it afterwards. 

The want of efficient machines for re-cuttting, that could 
be set up in our planing mills, has been the great hindrance 
to re-sawing in this country. A reciprocating saw with a 
single blade (which is generally used) makes re-sawing ex- 
pensive, while nothing but permanent earth foundations will 
prevent them from jarring the buildings. It is to be hoped 
that the band saw mill will take their place and fill this 
want, and that our forest mills will in time stop the manu- 
facture of any kind of lumber but planks and squared beams 
from the green log. 

Philadelphia, Pa. J. R. 

A Magic Square. 

Messes. Editoes : — The accompanying magic square is 
sent to you, not because it is formed on any new plan, but 
because it is different in some particulars from the more or- 
dinary magic squares, and may be of interest to your 
readers. 

The numbers used are 1 to 100. The whole square is a 
magic square, having the number 505 as the sum of its lines, 
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files, and diagonals. If the margin is disregarded, as indi- 
cated by the continuous line, the square will still be a magic 
square, having now 404 as the sum of its various lines. And 
if this square be divided into quarters, as indicated by the 
double lines, the four resulting squares will each be magic 
squares, having 202 as the sum of their lines. 

Philadelphia, Pa. Ppeil. 
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Free Kail Joints. 

Messes. Editoks : — I know not to what extentthis method 
of laying railway track has been adopted, but I have certainly 
never seen a railway which had a more satisfactory appear- 
ance after an extended use, than that portion of the "Nashua 
road which is constructed upon this plan. 

No chair is used, and there is no sleeper directly under the 
rail joints ; but in addition to the usual simple and strong 
four-bolted " fish joint," two broad faced sleepers are em- 
ployed, close together, and so as to bring the ends of the 
abutting rails between them. This arrangement insures a free 
and open joint by allowing all dirt and clogging material to 
fall out, which of course leaves the opening free to its legiti- 
mate purpose, the expansion of the rails. The base of each 
rail is notched about midway for the reception of a spike to 
hold the track in its true longitudinal position, and to bring 
the expansion of the rail each way from its center. 

One of the chief "causes of the derangement of railway 
track is doubtless the clogging up of rail joints ; rails will 
expand and contract, and whatever opposes such expansion 
and contraction sufficiently will throw the track out of line. 

The mere action of sun and frost causes a variation of 
about three feet in the length of every mile of rail ; hence 
the importance of this provision for the unobstructed play of 
the rails endwise. 

If track is laid during very warm weather, one sixteenth 
of an inch at each joint is ample ; but if laid in cold weather, 
three sixteenths of an inch is not too much to allow at each 
joint or for each rod of track. F. G. Woodwaed. 



Australian Climate. 

Messes. Editoks : — I should be glad if you could give 
some information on the following subject. Perhaps Capt. 
Maury will explain it to us. 

I am unable to understand the cause of the dry climate 
of extra-tropical Australia in its summer season. It is 
long since I read Maury's excellent book, the " Physical 
Geography of the Sea," but I think it omits an explanation 
of this ; and I have never seen one, that I am aware of. On 
the Bay of Bengal, the China Sea, and the Pacific, off the 
Philippines, the dry northeast monsoon, which is equivalent 
to the moisture-absorbing northeast trade, blows from Octo- 
ber to March. This, by Maury's theory, should riseaboutthe 
equator and then blow, as an upper current of air, toward 



the southeast, above the southeast trade of the southern 
tropics. Then, as in the case of the trade winds, descending 
about the latitude of thirty degrees south, it ought to give 
summer rain, say, from November to April, in the southern 
half of the Australian continent. 

I notice, however, in maps of physical geography that the 
northeast monsoon does not cease at the equator, but blows 
into the southern hemisphere, still as a surface wind, of course 
changing its direction and blowing from northwest. It rises 
and becomesan upper current only on reaching the latitude of 
the northern limits of Australia. Then, it may be, having gone 
so far south before rising, it does not again descend from the 
upper atmosphere and become a surface wind, till, in its 
southward course, it has passed the usual latitude of this 
change, or, till it is almost beyond the southern limits of the 
Australian continent. In this case it would only make the 
ocean region southwards of Australia rainy during its sum- 
mer months. 

But I notice by the maps that the southern parts of Austra- 
lia are not included in the region of the southeast trades ; 
and, I suppose, may therefore have northwest winds in their 
warmer months, which should be supplied by the moist air 
of the northeast monsoon from the East Indian and China 
seas. 

In the case of the hot winds the air would seem to come 
from the central deserts. This must be replaced, one would 
think, by this wet upper current of air descending on these 
desert parts. They may be too hot to allow of its raining 
there, but on the wind going to the southwestward, in rear 
of the hot wind, it might rain. 

Are the hot winds of southeast Australia thus followed by 
rain ? Perhaps even the south of Australia is too warm in 
summer to condense this moisture. Should these suppositions 
be correct, it must follow that, during all the dry season, in 
the southern half of Australia the upper regions of its atmos- 
phere must contain plenty of moisture, only prevented from 
descending by local peculiarities. 

It may be the heated surface of Australia that draws the 
northeast monsoon as a surface wind across the equator, as 
the deserts of central Asia are supposed to cause the south- 
west monsoon during the other half of the year. Could the 
surface of the country be covered with any vegetation to prevent 
the reflection of heat from the bare ground — especially in the 
north and west central deserts — the monsoon might rise 
about the equator and descend again, about thirty degrees 
south, as a rain giving wind to all the land south of that. 

But might not merely planting forests in the southern 
parts, to keep the ground and air cool, induce the moisture of 
the upper air to come down ? Even in this wet district of 
Ceylon there seems a very evident difficulty for rain to begin 
to fall again after the ground has got well dried and hot. 
Could not the rain be brought down by any means in the 
shape of thunder showers ? In this country, though the 
rain is mainly, and clearly, distributed in accordance with 
Maury's theory, still a great deal falls in the shape of thunder 
showers in the valleys in rear of the hills. Hills often, at 
this time, get less rain than the low valleys ; the thunder 
showers seeming, in great measure, to avoid the hills. The 
moisture for these thunder showers seems to come down daily 
from the higher regions of the air. 

I fear I have made this too long, and must stop at once. I 
would say that the great rains of Australia in winter are as 
much a puzzle to me as its dryness in summer. I should be 
glad to see an explanation of both by an able hand. If my 
explanation, so far as it goes, be wrong, I should be glad to 
see it corrected. J. Tayloe. 

Island of Ceylon. 



The Darien Canal. 

The New York Journal of Commerce enumerates the ad- 
vantages of the proposed Darien Canal as follows : 

As compared to the route via Cape Horn to Calcutta, there 
would be a saving of 9,000 miles ; to Canton, 11,900 miles ; 
to Shanghai, 11,600 miles ; to Valparaiso, 8,100 miles ; to 
Callao, 10,000 miles ; to San Francisco, 14,000 miles ; to Wel- 
lington, New Zealand, 2,630 miles ; to Melbourne, Australia, 
2,830 miles. 

The saving, in comparison to the Cape of Good Hope 
route, would be, to Calcutta, 4,100 miles ; to Canton, 8,900 
miles ; to Shanghai, 9,600 miles ; to Wellington, 5,260 miles ; 
to Melbourne, 3,340 miles. 

For the English trade to India, the Suez Canal would offer 
better inducements, but the time and expense of English ves- 
sels to China, Japan, and Australia, would undoubtedly be 
abridged by the Darien Canal ; at all events, the canal may 
be expected to take a share of England's traffic which now 
comes and goes through the Suez Canal. All American ves- 
sels trading with Japan, China, and Australia, and, of course, 
those bound to and from the Pacific coast, will seek the 
American Isthmus Canal. It advantageous effect upon 
American commerce and national prosperity would be im- 
mense. 



Ihpeovements in Locomotion. — Sir Joseph Whitworth, 
at a recent dinner of the Foremen Engineers, deprecated the 
use of horse tramways as unsuited to the times. He further 
intimated his opinion that "mechanical engineers have a 
right to enter their protest, considering the many obstruc- 
tions there have been for many years past to the employment 
of road locomotives." Sir Joseph thinks it quite possible to 
produce a small, light locomotive, which would work quietly 
and effectively for use on roads ; but, as a preparatory condi- 
tion, he recommends that the roads should be better made, 
and kept in a proper state of surface by the use of steam- 
rollers, steam-sweeping machines, and other appliances. 
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GEHTLEMEN GLASS-MAKERS. 



According to the testimony of several authors, the genera] 
opinion admitted even in the present day is that formerly the 
mere trade of a glass-maker carried nobility with it ; in a 
word, that every common glass-maker was ennobled by the 
mere fact of the nature of his trade. 

Since such a prerogative — however impolitic it must have 
been, by doing the most flagrant and unmerited injustice to 
other important branches of industry — has been, and is still 
admitted as an historical fact, let us examine for a moment, 
as briefly as possible, on what ground this nobility rests, if it 
ever existed, and what could have been the origin of the 
error. 

The two principal offenders, in our opinion, are a poet and 
a celebrated potter ; the first (Francois Maynard, French poet, 
born at Toulouse in 1582, and died 1646), by saying in his 
epigram against the poet Saint Amand, " Your nobility is 
puny, for you are not descended from a prince, Daphnis ; 
gentleman of glass, should you fall to the ground, then fare- 
well to your dignity ; " and the second (Bernard Palissy, born 
in the diocese of Agen, about 1510, died in Paris, 1589), by 
employing this phrase in his immortal work, " Glass-making 
is a noble art, and those engaged in it are noble." 

First, we undertake to establish that we are far from be- 
lieving that a common glass-maker, more than any other 
manufacturer, ever merited or even ever obtained letters of 
nobility. Passing over these very rare exceptions, we are 
concerned here only with the corporation as a whole ; in 
short, we shall endeavor to prove that, in France, the con- 
dition, the art even, if you like, of the glass-maker did never 
of necessity confer nobility on every one practicing it. 

As regards the two authorities antagonistic to our opinion, 
we give the text of one of numerous decrees which were 
issued against the plebeians on all occasions when they at- 
tempted to lay claim to nobility. 

Here is the text of a decree of the Cour des Aiics, at Paris, 
in September, 1597. 

"... from the mere fact of working and trading in 
glass-ware, the glass-makers could not claim to have acquired 
nobility or right of exemption ; nor, on the other hand, could 
the inhabitants of the locality assert that a nobleman was 
doing anything derogatory to his title by being a glass- 
maker." 

From this enactment, repeated on each new attempt at 
usurpation, the natural consequence is, that the ordinary 
glass-maker did not acquire nobility, and that the nobleman 
did not forfeit his by devoting himself to the glass trade. A 
still more recent proof is found in Article 2 of the privilege 
granted to Du Noyer, by Louis XLV., 1665, to found the man- 
ufactory at St. Gobain, " Du Noyer may take as co-partners, 
even nobles and ecclesiastics, without it being derogatory to 
their nobility." 

In support of our assertions, let us further cite an article 
of a decree issued by the Venetian senate, which certainly of 
all past governments is that which has accorded the greatest 
number of prerogatives to glass-makers. 

" The Senate decides that the marriage of a nobleman with 
the daughter of a glass-maker is contracted with the condi- 
tion that the title of nobility be transmitted to their issue." 

Nobility then is for the son of a noble ; but as is seen, ple- 
beian rauk is still for the father-in-law. 

The question of plebeians not having a right to nobility, as 
well as that of non-forfeiture for the noblemen being thus 
clearly settled, let us see what advantages accompanied the 
privileges generally conferred on noblemen, a favor of which 
we will shortly mention the cause. 

These privileges are all mentioned in the letters patent of 
November 24, 1598, conferring on Balthasar de Belleville, ap- 
plying equally to him and his brother nobles, the permission 
to establish a glass-house in Normandy, and declaring them 
exempt from all excise, subsidies, imposts, customs, taxes on 
land, barriers, highways, tolls, commissions, bcmdage,robinage, 
district, passage, and bridge and river dues. 

In a word, the gentlemen glass-makers were then released 
from all existing imposts, which it is evident were rather nu- 
merous. 

Was this favor — monopoly even, if you like — granted to 
nobility, prejudicial to plebeian glass-makers, as several writ- 
ers have affirmed ? We believe the contrary. While allow- 
ing even that the nobles profited by the labor of the plebe- 
ian, it is to the nobleman alone that the common glass- 
makers owed their establishment and afterwards their for- 
tune. 

In order to discover the origin of this association, we must 
go back to that remote period when the nobleman readily 
sold his castle in order to support the dignity of his escutch- 
eon in a tournament; or even to those warlike times when 
every subject hastened to place at his king's service the 
vassals on his domain, both great and small, armed and 
equipped at his own expense. We shall then see many of 
them returning to these domains covered equally with glory 
and debt, that is, ruined. 

This condition, sad for any one, was disastrous to the nobil- 
ity, for it is known that the law formally excluded them, and 
that under pain of forfeiture of title, from commerce, by 
which alone they could have retrieved their fortune. 

However ardently the kings of France might wish to abol- 
ish a law which pressed heavily on those alone who had sac- 
rificed everything in the service of their country, this desire 
was paralyzed by the pride of the other nobles, who, still 
rich, compelled them to maintain in all its rigor a law in 
which, for fear of a subterfuge or oversight being found, all 
the trades then known were mentioned. At last this law 
shared the fate of everything not adapted to the times ; and 
if it did not at once fall into disuse, a new importation, and 



consequently one not specified in the list of prohibited trades, 
glass-making, appeared, which allowed the kings, while still 
adhering to the ancient law, to profit by its silence relating 
to glass-making, and thus to open a resource as indispensable 
to the rising trade as to the re-establishment of the noble- 
man's fortune. 

Such, in our opinion, is the real origin of the " gentlemen 
glass-makers," who, being nobles by birth, and no longer in 
dread of the law of forfeiture, in consideration of certain 
dues, delivered up their forests to the plebeian glass-makers. 
The latter, thanks to the nobles, found therein everything 
which they required, that is, space adapted to their trade, 
wood, without which they could not work, and still further, 
all the profits accruing from the exemptions, which being ac- 
corded to the lord alone, formed what in the present day 
would be known under the name of common capital. 

From the preceding then, we conclude that, with some 
very rare exceptions, the title of " gentlemen glass-makers " 
was granted only to nobles who had the monopoly worked 
on their estate. — Wonders of Glass-making. 



Tlie Private I/li'e of Galileo. 

The account of the private life of Galileo, unlike many 
such accounts, does not give us much insight into the man- 
ners and customs and conditions of society at the time of 
which it treats, both because Galileo had so little real do- 
mestic lite, and because the main correspondence which fur- 
nishes these private details took place between a nun (who 
of all persons can know least of the external world) and 
Galileo himself, and her letters to him have been preserved, 
while his answers to them have perished. Your great phi- 
losopher as a rule is exceedingly undomestic, and the proofs 
of this are so common that we need not quote a single ex- 
ample ; the petty details of home weary them, and prevent 
the abstraction requisite for their labors : so the ancient 
Brahmins, who reasoned as profoundly as any light of West- 
ern civilization, lived in the solitudes of the forests of Ancient 
India ; so Descartes withdrew himself from the world, and 
remained buried in the quiet of his country house while he 
produced his " Meditations." 

Galileo also was by no means domestic. Of his three 
natural children, his son Vincenzio was a constant thorn in 
his side. He was a lazy fellow, who was always writing to 
his father for money, and who, Italian like, preferred to idle 
away his life in singing and lute-playing, to adopting any 
profession or attempting to get his ofrn livelihood. We can- 
not find one good quality in Vincenzio Galileo ; he was mean, 
selfish, inconsiderate, and unnatural in his behavior towards 
his father. One example of this is sufficient. He had quar- 
tered himself on his father, together with his wife and child- 
ren, when the plague broke out in the neighborhood ; where- 
upon Vincenzio deserted the old man, and went to a more 
healthy locality, leaving his father to take his chance with 
the other inhabitants of the district. Galileo's daughters 
Polissena and Virginia were placed in the Convent of St. 
Matthew, at Arcetri, in 1614, when the eldest was only thir- 
teen years old ; henceforth they became Sister Maria Celeste 
and Sister Arcangela. Of the latter we hear but little, but 
Sister Maria Celeste constantly corresponded with her father, 
and the greater number of her letters have been preserved, 
and are now in the Palatine Library at Florence. These let- 
ters contain some interesting details of convent life of the 
period, but of necessity they do not bear upon many of the 
doings of the outside world ; their general tenor is the same 
throughout ; they are full of her love for Heaven and for her 
" dear lord and father," as she was wont to call Galileo, and 
they almost invariably pass to an opposite extreme of mat- 
ters exceedingly of the earth, earthy — the baking of cakes, 
the mending of linen, the getting up of his collars and so on. 
She tells her father all the minute details of her work, as: 
" I have been extremely busy at the dinner-napkins. They 
are near finished ; but now I come to putting on the fringe, I 
find that of the sort I send as a pattern, a piece is wanting 
for two dinner-napkins : that will be four braccia." The 
last paragraph ol this desultory letter begins, " These few 
cakes I send are some I made a few days ago, intending to 
give them to you when you come to bid us adieu ;" and ends, 
" I thank Him for everything, and pray that He will give you 
the highest and best felicity ;" and a postscript immediately 
follows this — " You can send us any collars that want getting 
up." 

Galileo's villa was very near the convent, and a constant 
interchange of courtesy seems to have taken place ; Galileo 
sent money and presents of meat and wine, while. Sister Ma- 
ria Celeste sent him plums, and baked pears, and candied 
fruits, and cakes, and mended his linen and kept his ward- 
robe in order. Her love for him amounted almost to wor- 
ship, at least to veneration. When at length, worn out by 
watching in the convent infirmary, by ill health, and by the 
many privations inseparable from a convent life, she felt her 
end approaching, Galileo was in confinement at Siena, and 
she feared she should see him no more; but he was allowed 
to retire to his own house, and arrived at Arcetri in time to 
see his daughter before her death. Writing at this time 
(1634), Galileo says : " Here I lived on very quietly, fre- 
quenty paying visits to the neighboring convent, where I 
had two daughters who were nuns, and whom I loved dearly ; 
but the eldest in particular, who was a woman of exquisite 
mind, singular goodness, and most heartily attached to me." 

There is much in this "Private Life of Galileo" of great 
interest in connection with his scientific work, his books, his 
persecutions and trial by the Sacred College, and his con- 
demnation ; but we have preferred to keep strictly to his 
more private life, as the theme is so large, that if we once 
touched upon his scientific work and its results, we should 



require far more space than could be placed at our disposal 
here. 

Galileo continued actively employed to within a few years 
of his death, in January, 1642. During his latter years he 
was a great sufferer. " I have been in my bed for five weeks," 
he writes to Diodati, in 1637, " oppressed with weakness and 
other infirmities, from which my age, seventy-four years, 
permits me not to hope release. Added to this, proli dolor ! the 
sight of my right eye, that eye whose labors (I dare say it) 
have had such glorious results, is for ever lost. That of the 
left, which was and is imperfect, is rendered null by a con- 
tinual weeping." Thus the poor old man complained, until 
finding that his blindness was incurable, and that his many 
ills were increasing, he ceased repining, and begged his 
friends to remember him in their prayers, till his unhappy 
checkered life was closed by death. — Nature. 



LANGHGEME'3 IBIPKOVED BUS-LCCE. 




The well-recognized importance of locking nuts in all po- 
sitions where they are liable to be shaken loose, has ltd to 
many ingenious devices for the purpose. Tlie one herewith 
illustrated differs from many claimants to public favor, in 
that it may be locked and unlocked, as often as required, 
without injury to the device, other than the ordinary wear 
resulting from friction. 

A is a bolt, differing only from common bolts in having one 
side of the portion over which the nut and washer pass, 
forged or filed flat. B is a ratchet washer, having its teeth 
formed on one side instead of on the edge, and turned toward 
the nut, C. The hole in the washer is made to fit to tho 
flat portion of the bolt, to 
prevent turning. The nut, 

C, has attached to it a spring 
pawl, D, which is riveted 
at one end to the nut, and 
the other end plays freely 
through a small hole in tho 
nut, as shown by the dotted 
lines. 

When the nut is screwed 
home to the ratchet washer, 
the pawl, D,engages with the 
washer, and prevents the 
turning of the nut, until D is 
raised, by thrusting the point 
of a screwdriver, or some 
other suitable implement, 
under that part of the pawl 
which lies on the top of the 
nut. 

For all situations where 
it is not convenient to perma- 
nently lock nuts, and where 

it is desirable to have a nut readily-removable, but which 
ennnot shake by itself loose, this invention scims well 
adapted. 

Patented, through the Scientific American Patent Agency, 
February 15, 1870, by Maurice Langhorne, of Washington, 

D. C, who may be addressed for the entire right or for State 
or county rights. Correspondence is solicited irom those who 
have facilities for manufacturing cheaply. Temporary ar- 
rangements have been made to fill orders, which may bo 
sent to the above address. 

" Feathers" in Mahogany and oilier l¥ootls. 

We have been aBked by a correspondent, says The Builder, 
for an explanation of the so-called "feathers" in tho grain of 
mahogany, satin-wood, etc. : thinking others of our readers 
who have to do with woods may be interested in the subject, 
we offer the following explanation : 

In the structure of all woods used in building, there is, 
firstly, a series of vessels of woody tissue surrounding tho 
heart of the tree, having a vertical growth, and arranged in 
annual concentric circles; secondly, there are certain hard 
growths, called the "medullary rays," radiating from the 
heart, and consequently more or less horizontal; these verti- 
cal and horizontal growths are intimately but regularly 
plaited and intertwined together to give strength to the trunk, 
and thus far all is regularity. Now, where the branches burst 
through the stem, this regular arrangement is upset, and the 
above-mentioned woody vessels are disarranged, and pushed 
at different angles. When the tree is cut down and sawn 
horizontally across amongst these branches, these disrupted 
horizontal and vertical vessels (of different colors, be it re- 
membered), are seen cut at every conceivable angle, and an 
ornamental " feather," more or less extensive, is the conse- 
quence. These feathers do not exist at the base of the tree, 
because there are no branches there to disturb tho annual 
growths of the wood (minute feathers do indeed exist at tho 
very heart, and these were caused by the growth of leaves 
and twigs when the tree was a seedling or little cutting). 
" Feathers " are not seen in deal because the fir is a straight- 
growing tree, without branches, in the portion of the trunk 
used in commerce. " Feathers " are seen most abundantly in 
" pollards," for the simple reason that after the top of the 
tree has been sawn off, an immense growth of branches is 
always induced, disturbing the tissues in every imaginable 
way : the action of the light on the " feathers " adds greatly 
to their beauty after the wood is polished. 

Prof. J. W. Pltmptok, Professor of Natural Philosophy, 
of the Cooper Union, was the recipient of a handsome testi- 
monial of a silver pitcher and cup from the members of his 
classes, on Monday evening, April 18fch, after an appropriate 
address by J. Pearson, on behalf of the classes, to which tho 
Professor responded in a happy manner. 
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Tlie Eclipse Steam Pump, 
Two questions naturally suggest themselves to any one 
about to purchase an independent pumping engine, viz., 
whose is the best, and whose the cheapest ? 

The best and cheapest is evidently the one that will ele- 
vate to a given hight the greatest amount of fluid matter, 
for a series of years, at the least possible expense. The 
Lowey's patent double-acting pump herewith illustrated, is 
the invention of a practical hydraulic engineer, of great ex- 
perience, and the pump in question is the result of his exten- 
sive practical knowledge and experience. By reference to 
the engravings, the reader will see that this pump is simple 



The Jute Plant. 

General Capron, the Commissioner of Agriculture, has im- 
ported, through the American Consul at Calcutta, a small 
quantity of the seed of the jute plant, with a view to intro- 
ducing its culture into the extreme section of the Union 
south of the frost line. It is being distributed to planters in 
Texas and Florida, who will give it a fair trial. It is a fibrous 
plant, resembling coarse flax ; of easy culture and rapid 
growth, with a comparatively large product. The crop when 
ripe is cut down to the roots, and after being steeped in 
water for a week or so the bark slips easily, and the silky 
fiber is detached, cleaned, assorted, and packed in bales of 
300 pounds each. Its annual product in India is estimated at 
more than 300,000 tuns. It is the material of which gunny 
bags and cloth, and bagging for cotton, as well as cheap 




in its construction ; and the skillful will notice that the de- 
tails are arranged to secure permanency, directness of action, 
ease of examination, and facility in making repairs. 

Force and resistance being equal and correlative terms, it 
follows that if to raise 100,000 lbs. to a given hight, in a 
given time, it requires more than 100,000 lbs. force, the dif- 
ference must be accounted for as frictional resistance, and 
with fluids this lost power is absorbed in friction against the 
walls of the pipes, according to their size, length, angles, 
size of openings, etc. The julicious application of the mo- 
tive power, and the mechanical perfection of the working 
parts, act to redace fric- 
tion to its minimum. To _/v, 
reduce the loss of power 
to a minimum, has been 
the object sought in 
the construction of the 
Eclipse Steam Pump. 

By referring to the en- 
gravings, it will be seen 
that the cylinder is 
mounted on a heavy 
cast iron horizontal bed, 
to whioh is likewise at- 
tached the steam cylin, 
der and journal bear- 
ings. The work re- I 
quired of the pump gov- 
erns the size of the steam 
cylinder, the pistons of 
which have a direct con 
nection, and are made 
to work with as little 
friction as possible, and 
are likewise arranged 
with special reference to 
being kept in unmistak- 
able good order by un- 
skilled attendance. The 
steam attachments are 

divested of all complication, requiring but one valve, which 
is so constructed as to prevent unnecessary waste of steam, 
and balanced so as to be worked with the same ease with, as 
without pressure. 

The valves of the pump are double, so that when by long 
and continuous use the first surface becomes defective, they 
can be turned (which is only the work of a moment), and are 
then as good acd perfect as new valves, with but one wearing 
surface. All the ?alves and openings have the same area as 
the pipes, the size of which is determined by the most ap- 
proved hydrostatic formula ; and as the movement of the 
piston causes a positive and continuous flow, it would seem 
that this pump would lift the water as high as it is possible 
to be lifted by vacuum, and force it as far as it can be forced 
by any mechanical appliance. Hence its adaptability to the 
requirements of the trade, including that of stationary fire 
engines, seems to be such as will enable it to successfully 
compete with any of the numerous steam pumps in market. 

For further information address Phillips and Cluley, pro- 
prietors, Monongahela Brass Works, 110 Water street, Pitts 
burgh, Pa. 

m n m » 

The average depth of the Atlantic Ocean has been found 

to be twelve thousand feet. 



THE ECLIPSE STEAM PUMP. 

cordage, mats, and carpets, are made. Its great use, how- 
ever, is for baling cotton. As it takes about six yards to 
wrap a bale of cotton, a crop of 3,000,000 bales would re- 
quire, of course, 18,000,000 yards of bagging. The machin- 
ery for making it in India is very rude ; in fact, no progress 
has been made in it for centuries. But jute factories of colos- 
sal size have been erected in Great Briiain, some of which 
work up one tlnusand bales per week into bagging, sacking, 
sheeting, carpeting, duck, etc. In France some 10,000 tuns 
of the raw material are consumed annually ; and in our 
Northern States its manufacture is steadily increasing. Jute 
is spun on machinery made on the same principle as that 
made for flax and hemp, but diff -ring in size and proportion. 
It is more easily worked than either of these fibers ; which 
fact, connected with the cheapness of the raw material, ac- 
counts for the rapid progress of the jute manufacture in 




the; eclipse steam pump. 

Great Britain, compared with linen or hemp. After being 
used up as bagging, etc., it finds its way to the paper mills 
for the manufacture of coarse papers. 

The Commissioner is constantly engaged in introducing 
new plants for practical purposes, not only improved grains 
and grasses, but various hardy and exotic plants used in 
medicine, the arts, dyeing, and manufacturing, that cannot 
fail to succeed in many parts of the Union. 



New Postage Stamps, 
Third Assistant Postmaster General Terrell having com- 
pleted his improvement of the postage stamps to take the 
place of those now in use, they are ready for issue. He says 
the gum is guaranteed to stick. The following is a descrip- 
tion of the new stamps : One cent — Franklin, profile bust 
after Rubricht ; color, ultramarine blue : two cents — Jackson, 
profile bust after Powers ; color, velvet brown : three cents — 
Washington, profile bust after Houdon ; color, milari green : 
six cents — Lincoln, profile bust after Volk ; color, cochineal 
red: ten cents — Jefferson, profile bust after Power's statue ; 
color, chocolate : twelve cents — Clay, profile bust after Hart ; 
color, neutral tint purple : fifteen cents — Webster, profile 
bust after Oievengor ; color, orange : twenty-four cents — Scott, 



profile bust after Coffee ; color, pure purple : thirty cents — 
Hamilton, profile bust after Cerraehi ; color, black : ninety 
cents — Commodore O. H. Peny, profile bust after Wolcott's 
statue ; color, carmine. 

*&<;»*■ ■ 

Tea Growing in California. 

It is unanimously admitted by those most competent to 
judge, that California is admirably adapted to the culture of 
the tea plant, the climate being especially favorable to the 
curing of the leaf. The opinion has even been expressed by 
highly intelligent Japanese now resident among us, that this 
State is, in every respect, better suited for growing this shrub 
than their native country. So confident are they of this, that 
a number of these people, who have already procured tracts 
of land with a view to engaging in the cultivation of several 

leading staples of Japan, 
will include tea in the 
number; satisfied that 
they can succeed in grow- 
ing it, not only as an ex- 
periment, but render its 
culture commercially pro- 
fitable. Over one year 
ago, Herr Schnell ,a Ger- 
man gentleman, who had 
spent many years in an 
official capacity in Ja- 
pan, arrived in California, 
bringing with him a 
number of men, natives 
of that country, skilled 
in the raising of the tea 
plant and the manufac- 
ture of the leaf. These 
parties having since pur- 
chased an extensive tract 
of land in El Dora«o 
County, will there en- 
gage in the tea culture ; 
at first, on a limited, and, 
if results warrant, ulti- 
mately on a large scale, 
it being expected that 
many more of their countrymen will, from time to time, 
join them, or purchase separate tracts of land for the purpose 
of engaging in the earne line of production. 

Only in the item of labor will they be placed at any disad- 
vantage, as compared with their own country. These colo- 
nists have already set out 140,000 tea plants, all of which are 
in a thrifty condition ; and they contemplate having several 
chests of new tea, grown on this plantation, ready for exhi- 
bition at the approaching State Fair. These plants, set out 
last year, will be picked in Juue, and will probably afford 
another crop this fall. They have thus far required but little 
irrigation, and will probably not need any at all hereafter. 
From this it will be seen that the tea plant yields earlier here 
than in its own native country ; it being probable, too, that it 
will prove with us far more prolific. 

From this experiment it is evident that this shrub will 

thrive in almost any 
part of California,grow 
ing readily, as in China 
and Japan, on the 
slopes of the highest 
mountains. That it 
will pay to grow it here 
is also quite certain ; 
first, because of the 
great abundance and 
cheapness of suitable 
land for its culture. 
Then we shall have it 
fresher,and more likely 
to be free from adulter- 
ation than the import- 
ed article. The duty 
of 25 cents per pound 
on all foreign teas, will 
also operate greatly in 
favor of the domestic 
grower ; freights, ex- 
changes, etc., making 
this protection equal to 
about 35 cents on the pound. 

The purchaser of tea for export, in Japan, cannot make his 
purchase directly, even if supplied with Mexican dollars, the 
favorite foreign currency there, but must, under Government 
regulations, fir3t convert his dollars into Mnsatea, or Govern- 
ment paper money, paying the banker, also a Government 
official, a certain discount on the same. These Masates the 
tea merchant is obliged to accept in payment of his goods, at 
the peril of losing his head, a condition that, as may well be 
supposed, secures for them a ready circulation. — 88k and Tea 
Culture, by T. A. Kendo. 



The Ottawa Times, a Canadian authority, boasting that the 
advantages of Great Britain for manufacturing are superior 
to those of the United States, says : " Without some protec- 
tion, the United States could not manufacture for themselves 
at all. England would supply them with everything they 
want — ships, houses, planes, saws, and even door knobs — in 
iron;" and, it adds, what is also true, that "the internal 
taxation of the United States is counter-balancing even the 
high protective duties, making the cost of production in 
England, in spite of the present discriminating tariff, less 
than in the United States." 
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below which no boiler will prime, no matter what its form 
may be. And further, these experiments indicate that boilers 
deemed safe when delivering wet steam may be unsafe when 
this delivery is so reduced as to force them to deliver dry 
steam ; although, of course, no boiler composed of small 
pipes, or their equivalent, can produce such havoc by explo- 
sion, as one in which the water and steam are massed, and 
disruptive pressure accumulated upon an outside shell. 
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SAFETY VS. ECONOMY IN THE CONSTRUCTION OF 
STEAM BOILERS. 



Two kinds of experiment are now and have been for some 
time in progress, having for their common object the im- 
provement of steam boilers. These experiments are con- 
ducted by two sets of inventors, and have each done much 
to educate the steam consuming public. The first has for its 
aim the increase of the factor of safety to its highest point ; 
the other aims at the increase of economy in the production 
of steam. 

It is, perhaps, a little singular that those who aim at 
greatest safety, as well as those who aim at maximum econ- 
omy, should have for the most part adopted tubular construc- 
tion, with the distinction that the greater economy party use 
the tubes as flues through which to transmit the gases of 
combustion, and thus enlarge the heating surface ; while the 
safety party put water in the tubes, and apply the heat out 
side, thereby securing great heating surface, while accumu- 
lated rupturing power is reduced. 

Neither of these systems has proved altogether satisfac- 
tory. Unequal contraction and expansion have been a cause 
of manifold evils in the economy tubular system ; and such 
boilers are confessedly not as safe as desirable. The safety 
tubular system, though safe, is uneconomical. 

Notwithstanding this, the number of boilers constructed 
so as to make safety the principal point secured, are multi- 
plying in the market, and are finding ready sale in many in- 
stances. There is without doubt a mean between these ex- 
tremis, a mean that gives both maximum economy with 
maximum safety, sj far as these can be simultaneously at- 
tained, and we believe we have seen boilers in which this 
mean is attained; but it is not our purpose to commend any 
particular boiler, however much it might serve us in illus- 
trating our views upon this subject. 

Most of those boilers in which the attainment of maximum 
safety is made the paramount object, are subject to the great 
defect of foaming, or priming, as it is called, so that the 
amount of water passed through them by the action of heat 
is no index of their true evaporative power. And as the 
economy of a boiler is entirely dependent upon its evapora- 
tive power, or the amount of water it can truly convert into 
steam per given weight of coal consumed, it may well be 
doubted whether the factor of safety is not too dearly pur- 
chased in this class of boilers. 

Some recent experiments, to which we may refer more 
particularly at a future time, seem to show that in the ordin- 
ary mode of estimating the quality of steam by the hand, and 
its appearance when discharged into the air, very great errors 
in judgment are committed ; and it is probable that many boil- 
ers claimed to evaporate from 12 to 13 lbs. of water per lb. of 
coal consumed, do not really do more than half that. It is 
further probable, that absolute normal steam from working 
boilers is much more rarely delivered to steam engines than 
is at present supposed. 

The experiments referred to have also rendered it almost 
certain that the proportion of priming within certain limits is 
exactly as the rate at which the steam is delivered — all other 
things boing equal — and that there is a limit to rapid deliv- 
ery beyond which almost any boiler will prime, more or less, 
no matter how well it is constructed ; and still another limit, 



THE STUDY OF IMPRACTICABILITIES, 



In this utilitarian age there are to be found many who are 
impatient of all that seems impracticable. They chafe at all 
propositions and attempts that do not clearly bear the stamp 
of practical skill and finished attainments. He who in his 
quiet workshop is studying for a solution to perhaps some 
impossible mechanical problem, and the one who timidly sug- 
gests some plan having in it elements of failure, plainly dis- 
coverable to the experienced and skillful, are as much the 
subjects of derision to this class of men, as those who dog- 
matically insist that wrong is right, and persistently parade 
their ignorance before the world. 

The history of all improvement will show that failure has 
done as much to elevate the world as success. Even in the 
financial world, men need the instruction drawn from their 
failures to finally succeed. Few indeed march steadily on to 
wealth from the beginning of their career. 

As in business, so in art and science. The artist perfects 
himself by the study of his faults. The scientist makes re- 
peated failures ere he succeeds in originating some great and 
instructive experimental discovery. Scarcely an approach to 
perfection in mechanical construction exists that has not ad- 
vanced by the gradual elimination of defects. 

What is an improvement but the removal of impracticable 
elements. Who shall deny then the educating power of im- 
practicabilities ? 

There is occasionally a correspondent who criticises the 
course of the Scientific American, because in its publica- 
tion and illustration of new inventions, it does not deny its 
columns to such occasional ones as are faulty. If our views, 
as above given are correct, we should by making such a denial 
be narrowing the educational influence of our paper. We wish 
it distinctly understood that, while in our editorial statements 
we aim at scientific accuracy, and in our selections from for- 
eign and home sources of miscellaneous contents, choose only 
such as we deem of general value, we do not wish to adapt 
oar paper to skilled engineers and technical experts alone. 
We occupy a broader field, and believe we are doing far 
more good by acting as the general organ for the expression 
of the inventive talent of our country, learned as well as un- 
learned. 

It is not enough that an invention has in it elements of im- 
practicability to exclude it from our columns. Its publica- 
tion proclaims a mechanical want, shows how it has been at- 
tempted to supply the want, and may suggest even by its 
impracticabilities how a practicable device may be con- 
structed. 

Probably no one of the readers of this journal has been 
called upon to study more critically and attentively the 
various devices illustrated and described in it, than the pres- 
ent writer of the descriptions which accompany the engrav- 
ings. He certainly has not found that study devoid of inter- 
est, or of mental profit, albeit he has met with some of little 
practical merit. Judging from his own experience he now 
avows his belief that, of all the departments of this widely 
circulated and popular journal, none is of greater general 
value than that of the illustrated mechanical descriptions. 



pulley eccentric to its shaft, and use a belt long enough to ac- 
commodate itself to the eccentricity with a friction pulley to 
take up the slack. This does not conform to the conditions of 
our problem, which admits nothing but a belt between the 
two pulleys. 

Mr. A. K. Smith, of Nebraska, Ohio, sends a solution new 
to us, but he says not new to himself, as he saw it many years 
since. The method described by him is to make the driven 
pulley eccentric and use an elastic belt. This is a proper so- 
lution of the problem. 

R. B., a modest young machinist, of Buffalo, N. Y., shows 
that the elastic belt need not be used. With proper propor- 
tions an ordinary leather belt may have slack enough to com- 
pensate for the eccentricity of the driven pulley This is also 
a correct solution. 

Mr. L. A., of Brooklyn, N. Y., who does not seek celebrity, 
and therefore does not wish his name published in full, gives 
the most ingenious solution of any received. He accomplish- 
es the required result by the use of two ordinary pulleys with 
shafts in their geometrical centers, but connected by a belt, 
one half of which is elastic and the other half inelastic. 
Whenever the elastic half of the belt is put on the stretch.it 
will yield so that the opposite side of the belt will be slack, 
the siack increasing as the elastic side receives more and 
more of the tension. When the inelastic half of the belt 
transmits the motion there will be no slack on the opposite 
side. The belt, therefore, alternately shortens and lengthens 
while transmitting the motion, thus rendering the speed of 
the driven pulley variable, as required. It is obvious that 
the greater the resistance which the driven shaft has to over- 
come, the greater will be the variation in the speed. 

The irventor of this movement has employed it to produce 
some very life-like automatic movements in toy figures. 

We hope to receive original solutions to the other problems 
in due time. 



NEW MECHANICAL MOVEMENTS, 



On page 192, current volume, we published some problems 
in new mechanical movements, which seem to have attracted 
considerable attention. We have received many so-called so- 
lutions, which, upon examination, have proved incorrect, but 
the incorrectness of which could scarcely be pointed out with- 
out giving a clue to the correct solutions. 

We have also received diagrams of supposed new mechan- 
ical movements not called for by the problems proposed. 
Some of these show evidence of having never got further 
than the paper upon which they are drawn ; and we would 
here remark, that it is well to scrutinize with very great care, 
any movement not experimentally demonstrated to be correct, 
before making any statements as to what it will do. 

For instance, a gentleman from Massachusetts sends us a 
diagram of a movement by which it is claimed rotary motion 
can be converted into reciprocating motion, and vice versa. 
The device is neither new, nor will it do what is claimed for 
it. It is simply a slotted crosshead with straight slot in- 
clined at an angle of forty-five degrees to the line of direc- 
tion in which it reciprocates. In the slot slides a block 
through the center of which plays a crank wrist. 

The device will convert a rotary into a reciprocating motion, 
but will not perform the converse movement. It has only the 
functions of the slotted crosshead placed at right angles with 
the line of direction in which the reciprocation takes place. 

Problem second, in the article above referred to, has re- 
ceived but two original solutions, which we give below ; we 
think one of these is a very ingenious one. Others have been 
proffered but they are old. One of these is the method de- 
scribed by Fairbairn. The problem was enunciated as follows : 
" Required to produce a variable rotary motion in a shaft 
driven directly by a belt from a pulley having a uniform con- 
stant rotary motion, without the use of anything but the one 
belt and the two pulleys ; no cone pulleys or their equivalent 
to be allowed. All the motions to he continuous and in the 
same direction." 

Fairbaira's method, above Minded to, is to make the driven 



METALLIC HYDROGEN. 



At a recent meeting of the Lyceum of Natural History, in 
New York, a paper was read by Dr. Loew, assistant in the 
College of New York, on the preparation of hydrogen amal- 
gam, that deserves the attention of scientific men everywhere. 

The researches of Graham, which we published at the time, 
went to show that hydrogen could be alloyed with palla- 
dium, and that it was also contained in meteoric iron. Ho 
condensed the hydrogen in the palladium, and came nearer 
proving its metallic character than any other person bad done, 
Schoenbein, in his search for ozone, found a method for mak- 
ing the peroxide of hydrogen, that was simpler than any 
hitherto known, and which brought him to the very threshold 
of discovering hydrogenium. Schoenbein's experiment was 
this : An amalgam of zinc and mercury is violently agitated 
in water ; the water is then filtered, and on being examined 
with iodide of starch and protosulphate of iron will be found 
to contain peroxide of hydrogen or oxygenated water. The 
experiment is a very beautiful one, and is now repeated in the 
class room. Dr. Loew has carried the investigation further, 
and has, instead of oxidizing the hydrogen, succeeded in 
combining it with the mercury. He takes an amalgam com- 
posed of not more than three or four per cent of zinc, and 
shakes it with a solution of the bichloride of platinum ; the 
liquid becomes black, and a dark powder settles to the bottom. 
The contents of the flask are then thrown into water and hy- 
drochloric acid added to dissolve the excess of zinc. The 
amalgam of hydrogen and mercury at once forms in a bril- 
liant voluminous mass, resembling in every way the well 
known ammonium amalgam. It is soft and spongy and rap- 
idly decomposes, but without any smell of ammonia. The 
hydrogen escapes, and soon nothing but pure mercury is left 
in the dish. The experiment appears to show conclusively 
that an amalgam of hydrogen and mercury can be formed, and 
that hydrogen is really a metal. It would also throw some 
doubt upon the existence of the amalgam of ammonium and 
mercury, and offer an explanation of that compound on the 
basis of its being the same amalgam of hydrogen and mercu- 
ry that is prepared in the way now pointed out by Dr. Loew. 
The smell of escaping ammonia must be traced to some other 
source than the existence of that radical in combinv.'on with 
mercury. 

The question may arise, What practical vain can be do- 
rived from this discovery ? We may not be a'^le to appre- 
ciate its importance at this early stage, but heretofore it is 
easy to perceive that the possession oi metallic hydrogen will 
enable us to make a vast number of compounds artificial- 
ly, and will give us an explanation of many phenomena 
that are now obscure. If Professor Graham had not pub- 
lished his researches, the experiment exhibited by Dr. Loew 
would have attracted the attention of the world ; as it is, it 
is likely to excite much interest both in this country and in 

Europe. 

. -««>» . 

USES OF FLUOR SPAS. 



We are sometimes asked to give the applications ot Fluor 
Spar, and as we cannot answer these questions separately, we 
we propose, for the benefit of all of our readers.to devote some 
space to an account of the properties and uses of this valuable 
mineral. 

Its name indicates two things — first, that it easily melts or 
flows; secondly, that as a spar it is frequently found associ- 
ated with ores in our mines, for the Germans gave the name 
spar to the minerals which occur with metals, as, for example, 
calc spar, feldspar, iron spar, manganese spar. When worked 
up into ornamental objects, it is known as Derbyshire spar, 
from one of the localities where fancy articles are made. It 
is sometimes found in beds, but generally in veins, and often 
occurs as the gangue of metallic ores. 
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There are many applications of fluor spar, some of which 
we purpose to give in this article. 

ALUM FROM FELDSPAR. 

The manufacture of alum and other compounds of potash 
from feldspar has long been regarded as a desirable thing ; 
this result can be obtained for alum by fusing the feldspar 
with fluor spar and treating the mass with sulphuric acid. 
In this way the silica is expelled in combination with the 
fluorine as hydro-fluosilicic acid, and the sulphuric acid unites 
with the alumina and potash of the feldspar to produce alum, 
while the lime of the fluor ppar being insoluble can be col- 
lected on filters or removed by decantation, in the form of 
gypsum. Ofl^^^kash salts can be produced from the alum. 

HYDRO-FLUOSILICIC ACID. 

Gay-Lussac observed many years ago, that when fluor spar 
a ad silica were fused together, some of the fluorine combines 
with the silicon in the form of fluoride of silicon,and escapes with 
the gaseous products of combustion. Many attempts were made 
to save this gas, but without success, until Tessie du Motay 
constructed a furnace by which, it is claimed, that 68 per cent 
of the fluoride is economized. Plans of the furnace were shown 
at the Paris Exhibition of 1867, together with a large suite of 
salts prepared by means of the hydro-flues Tcic acid. Among 
these salts we recall pure caustic potash, carbonate of potash, 
silico fluoride of potassium, silico fluoride of sodium, silico 
fluoride of barium, and caustic soda. As many of our ores 
contain fluor spar, and as, in the process of smelting, the fluo- 
rine is expelled, it is well worth while to save the incidental 
product of fluoride of silicon by conducting it into water and 
converting it into hydro-fluosilicic acid. This latter acid has 
many applications in the aits, and if we could obtain it cheap- 
ly and in abundance, it would prove of great value. It has 
been recommended for the decomposition of bones and guanos; 
for the manufacture of artificial stones ; for fixing colors in 
paintings with soluble glass ; for the preparation of pure tar- 
taric acid, by removing the potash from tartars ; to remove 
lime and potash from the juice ot beet-root; and in some of 
the operations in the manufacture of pins. 

HYDROFLUORIC ACID. 

For etching on glass, fluoric acid has long been employed, 
and for this purpose it can be readily prepared by pouring 
sulphuric acid upon pulverized fluor spar. The operation 
must be conducted at a gentle heat, in a leaden or platinum 
retort. When required pure, the latter metal is indispensable. 
It is, also, sometimes customary to pass the gas through am- 
monia or potash to produce the fluorides of ammonium or po- 
tassium, also to be used for etching glass or for the resolution 
of minerals. 

It is proper to state in this connection, that great precau- 
tions must be observed- in handling hydrofluoric acid. The 
preparation of the gas is attended with great danger, as it at- 
tacks violently the organs of respiration. A drop of the acid 
on the skin produces fearful ulcers, and on the tongue, in- 
stant death . In a concentrated state it must be preserved in 
platinum bottles, and in a dilute form, can be kept in gutta- 
percha bottles. 

FLUOR SPAR AS A FLUX. 

It has been observed that lime alone occasions a loss of 5 or 
6 per cent of iron, in blast furnaces, and that a small addition 
of fluor spar remedies this evil, as it keeps the slag more uni- 
formly liquid, so that the iron is not caught in it, but falls 
rapidly through it, and the slag can, by blowing out the fur- 
nace, be more easily removed than when other flux is used. 
The fluor spar also prevents the formation of graphite and 
removes phosphorus. The proper proportion is about 50 lbs. 
to 100 lbs. pig iron, or 40 lbs. to 100 lbs. spiegel iron. A 
larger quantity might prove injurious to the walls of the 
furnace. In small crucible operations, fluor spar can be re- 
commended as a valuable flux, and in blow-pipe analysis it 
has a similar application. [See page 329, Vol. XIX., letter of 
S. D. Poole, Lynn, Mass.] 

PREPARATION OF ALUMINUM AND MAGNESIUM. 

Metallic aluminum has been made by fusing the double 
chloride of aluminum and sodium with a proper proportion 
of metallic sodium, but the actual operation is attended with 
some practical difficulties, which are said to be removed by 
the addition of fluor spar. The mixture usually taken is 
composed of 100 parts double chloride of aluminum and sodi- 
mn,50 parts fluor spar.and 20 parts sodium. These substances 
are intimately mixed and introduced upon the hearth of a fur- 
nace previously heated to redness. The doors of the furnace 
are closed while a strong heat is brought to bear, and by oc- 
casional stirring the metallic aluminum will flow down to 
the front of the inclined hearth. By permitting the more 
fluid portion of the flux to run away, some fluoride of alumi- 
num can be saved as an incidental product. Magnesium can 
be prepared in a similar manner by fusing GOO parts chloride 
of magnesium, 480 parts fluor spar, and 230 parts sodium, in a 
suitable crucible. The sodium must be freed from naphtha 
and cut into small pieces so as to be intimately mixed with 
the chloride and fluor spar, it is then projected into a crucible 
previously heated to redness, and the cover held down during 
the first stormy reaction by an iron weight. The magnesium 
will be found scattered through the slag in small bright 
pellets, from which it can be separated by crushing and 
washing. 

HYDRAULIC CEMENT. 

It is not an easy thing to graduate the heat in the prepara- 
tion of hydraulic cement so as to prevent the formation of 
hard slag. By mixing fluor spar with the limestone, a greater 
range of heat is found to be admissible, and a second burning 
can be obviated and the properties of the cement are said to 
he improved. 

An excellent cement can also be made by fusing feldsp.tr, 
lime, and fluor spar together, and separating the potash by 



dissolving in water. This has the additional merit, of secur- 
ing a most valuable incidental product in the potash. 

ANTOZONITE. 

A variety of fluor spar has been discovered in Germany, 
which, on the application ot heat, gives off an odor that for- 
cibly recalls chlorine, and, twenty years ago, was supposed to 
contain that gas. Schoenbein considers the odor to be due to 
a modified form of oxygen which he calls antozone, and he 
names this variety of the fluor spar antozonite. A French 
chemist, also, takes the ground that fluor spar contains oxy- 
gen. If either of these theories could be proved by experi- 
ment, other and important uses would be opened up to this 
mineral. 

SEPARATING GOLD AND SILVER. 

The Stevens flux, for treating mineral ores, is essentially 
fluor spar, obtained in the treatment of cryolite for soda, and 
there is, consequently, nothing particularly new about it. 
According to experiments conducted by Dr. Chandler, of the 
School of Mines, Columbia College, the amount of fluor spar 
required in the working of gold quartz is very large, often 
one hundred per cenr, so that the economy of the process must 
depend upon the cost of the fluor spar at the mines. It is 
doubtful if fluor spar can be economically employed on a 
large scale in treating gold quartz. In the working of titan- 
iferous iron ores it now has considerable employment, and 
may add to the value of that class of ores. 

The above are some of the uses to which fluor spar can be 
applied, from which it will be apparent that it is a valuable 
mineral, worthy of the attention of metallurgists and manu- 
facturers everywhere. 



THE INCREASED TJSE OF COLD-BOLLED SHAFTING. 



The use of cold-rolled shafting is, so far as we can learn, 
steadily increasing, and its application to purposes where ex- 
actitude of diameter, superior strength and rigidity, as well 
as the highest perfection of finish is required, has now be- 
come very extensive. 

For our own part we have certainly never seen anything in 
the way of shafting, superior in point of elegance of finish 
to this product of cold-rolling. 

This beautiful finish, however, is not gained at a sacrifice 
of strength as might be supposed by those unacquainted 
with the process, as the following table of results obtained 
in experiments performed by Major William Wade, of the 
United States Department, will show. 

We may also state that similar tests were made by John 
P. Whipple, Chief Engineer, U. S. N., and William Fair- 
bairn, Esq., Manchester, England, with like results. 

The table is a summary of the average results obtained 
from numerous experiments made with bar iron, rolled while 
hot, in the usual manner, compared with the results obtained 
from the same kinis of iron, rolled and polished while 
cold, by Lauth's patent process, as manufactured by Jones & 
Laughlins, of Pittsburgh, Pa., whose advertisement will be 
found in another column. 



Iron rolled 
while 



Hot. ! Cold. 



Tkansvkkst-1— Bars supported at both cuds, 
load applied in the middle, distance between 
the supports 30 inches. 

Weight, which gives .1 permanent set of 
one tenth of an inch, viz.: IX in. square bars. 
Round bars, 2 in. clia. 
Hound bars. 2M " 

ToESION"— Weight whieh gives a permanent 
set of one dcg., applied at 25 in. from center 
of bars. 

Round bars, \% in. diameter, and nine in. 
between the clamps 



Compression— Weight which gives a de- 
pression, and a permanent set of one hun- 
dredth oi'an inch, to columns 1% inch long' 
and % in. in diameter 



Weight which bends, and gives a perma- 
nent set, to columns 8 in. long an« % in. 

diameter; viz.: Puddled iron 

Charcoal bloom iron. . 



Tension— Weight per square inch, which 
caused rods % in. dia. to stretch and take a 

Puddled iron 

Charcoal bloom iron. 



permanent set, viz.: 



3.100 
0,200 

6,300 



Weight, per square in., at which the same 

rods broke, viz.: Puddled iron 

Charcoal bloom iron 



Hardness— Weight required to produce equal 
indentations I 5,000 



21,000 
20,000 



37.250 
42,433 



55.700 
00,027 



i 0,700 

j Lion 
15,000 



34,000 



31,000 
37,000 



(13.427 
ii'i .300 



83,150 

1. ><lj 



7,500 



"" .2 

I s ° 


,j 


3,451 ) 

2,134 
2,20 1\ 


162>i 


2,300 


130 


2,015 


161% 


1,470) 
4,801 J 


61 


2'ooi ) 


05 


1,401 ) 
1,950 t 


72 



1.50!) 



50 



Note.— Indentations Blade by eq ual weights, in the center, and near the 
edges of the fresh cutends of the bars, were equal ; showingthat the iron 
was as hard in the center of the bars as elsewhere. 



SCIENTIFIC! INTELLIGENCE. 



SEPARATION OT? ANIMAL AND VEGETABLE FIBER. 

M. Shervord has invented an ingenious method for the 
separation of animal fiber from vegetable. The process does 
not alter the structure or color of the animal fiber, and per- 
mits the use of cotton and linen fiber separated from it for 
numerous purposes. It is sufficient to suspend the goods in 
an atmosphere of nitrogen or carbonic acid, and to cause the 
vapors of perfectly dry sulphuric, phosphoric, or hydrochloric 
acid to enter the room. These fumes disintegrate the vege- 
table fiber and leave intact the animal— the two fibers can thus 
be separated and appropriated to their respective uses. 

CLEANING ENGRAVINGS. 

It very often happensthat fine steel engravings get stained 
with moisture on the wall, or specked with mildew, and it 
becomes an important question how to bleach them. One of 
the best methods is to moisten them carefully and suspend 
them in a large vessel partially filled with ozone. The ozone 
bleaches them perfectly without attacking the fiber of the 
paper. 

For the evolution of ozonethesimplestwaywould be to clean 



pieces of phosphorus and place them, half covered with water, 
in the bottom of the jar in which the pictures are suspended. 
On a large scale, a Huhmkorff coil and constant discharge 
of electricity would be preferable. It is somewhat surprising 
that this method of cleaning fibers has not been more gener- 
ally applied. 

INFLUENCE OF FORESTS UPON RAIN. 

The London Athenceum contains another example of the 
influence of forests upon the quantity of rain. In several 
districts of Australia there is a perfect rage for cutting down 
timber, and where this devastation has been carried out, the 
quantity of water that falls in a year has greatly diminished ; 
from 37 inches in 1863 it has decreased to 17 inches in 1808. 
In 1869, from January to July, comprising ttvo of the wet 
months, there only fell 11 inches of rain. 

In Victoria the want of water is becoming a serious ques- 
tion, and the Government has been compelled to appoint an 
inspector of forests intrusted with the duty of preserving the 
trees already existing, and to establish nurseries for young 
sprouts wherever admissible. By a judicious planting and 
preservation of forests it is anticipated that a decided im- 
pi'ovement can be effected in the climate of the country. 

The residents of New England, who permit the mountains 
to be stripped of their trees for the production of charcoal, 
would do well to consider at what a cost to the water power 
of the States, to the fertility of the farms, to the climate of 
the country, and to the health of the community, all this 
momentary gain is attained. While other governments are 
planting trees at great expense, they are cutting them down 
to obtain a few chaldrons of charcoal. 

ii ^ ~4gtB* & * _—, 

JSOKXN'S EXPERIMENTS UPON THE PUNCHING OF 
METALS. 

General Morin, one of the ablest of French engineers, and 
who has given to the world one of the best treatises on me- 
chanics extant, has been extending his ijivestigations to the 
determination of the power expended in the punching of met- 
als and plastic substances. 

The results of a large number of experiments are given by 
him in a paper read before a recent session of the Academy of 
Sciences, Paris, which demonstrate that the same elements of 
resistance enter into the operation of punching as in that of 
shearing. In short, a punch and die may be considered as a 
shears with circular blades. The coefficient of pressure in 
punching, per any given area of section, will be exactly that 
for shearing the same area of section, without reference to 
the thickness of the material. 

The measure of force, necessary to effect the various punch- 
ings easily gives the value of the resistance to shearing, in 
case of the ordinary metals. This resistance (per square 
meter) is determined to be, for 

Kil. 

Lead 1 ,820,000 

Block tin 2,090,000 

Alloy of lead and tin 3,390,0»0 

Zinc 9,000,000 

Copper 18,930,000 

Iron 37,570,000 

It is difficult to give these figures in exact denominations of 
English measures and weights. A square meter is 1-196 
square yards, nearly ; and a kilogramme is, approximately, 
2'205 lbs. avoirdupois. 

— < *® ~4%& ■&»•>— -°~ 

THE GSEAT UNION DEPOT ON FOUETH AVENUE, 
NEW Y011K. 



The contract for this enormous structure has been finally 
awarded to the Architectural Iron Works at the foot of Four- 
teenth street, New York. The depot is intended to accommo- 
date the trains of the Harlem, Hudson Itiver, and New York 
Central Railroads. For the latter a branch road will be built 
to connect with the Harlem, the trains being switched off in 
the neighborhood of Spuyten Duyvil. The car house will 
have accommodations for twelve single trains, while, if it be 
necessary, double oi even treble that number can be accom 
modated. 

Photographs of tho plans and drawings were sent to 
Europe for bids, but it was found that American founderymen 
could more than compete with any bids received abroad. 

The foundation of this immense structure, to be the largest 
of the kind on this continent, is well under way — in fact, 
nearly completed. The contract calls for the completion of 
the entile structure within eight months from it3 date. If 
not completed within the time specified, the contractor is to 
forfeit and have deducted from the contract priee $500 a day 
for every day over ; and if completed within the time speci- 
fied, the contractor is to receive, in addition to the contract 
price, the sum of $200 for each day the work is so completed 
and accepted by the engineer. 

The weight of iron to be used will be over 8,000,000 pounds. 
It will require 100,000 square feet of glass in the roof alone, 
and 90,000 square feet of galvanized corrugated iron to cover 
the roof. The roof over the car-house will extend over an 
area limited south and west by the office buildings, east by 
the Fourth avenue, and north by a line 30 feet 6 inches south 
of Forty-fifth street. The entire length of the roof will ba 
653 feet, and it will be 199 feet 2 inches in width between the 
walls, and supported by 82 arched trusses, placed 20 feet four 
inches apart. These great arches will be set upon the foun- 
dation, whose upper face is 2 feet below the surface of the 
ground, rising to an elevation of 94 feet from the springing 
line to the extrados of the arch. 

The car-house is to be lighted through three skylights ex 
tending over the entire length of the roof — one on the center, 
double pitched, and two single ones on each side of the center. 
The rewill be seven courses of ventilators running tho entire 
length of the roof, faced up with stationary sheet iron slats. 
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On the south end, the segmental portion of the arch above 
the brick wall will be faced with cast iron trimmings and 
plate glass. 

The north end will be closed with a beautiful cast iron 
front highly ornamented. The east side, along the Fourth 
avenue, will be finished with cast iron pilasters acting as 
casings set in front of each truss. These pilasters are to have 
bases and caps, supporting a main cornice along the front, 
and crowned by a cast iron balustrade ; a line of balconies 
will run along the west side and across the south end, con- 
necting with the offices in the second story. The trusses are 
placed in heavy cast iron shoes, sixty-four in number. To 
permit free expansion and contraction of the trusses, without 
interference with the side walls crossed by them, there will 
be placed cast iron boxes or casings perforated by a series of 
cores, and fitted together by means of bars and angles in 
such a manner as to insulate entirely the mason work from 
the trusses. 

The rafters will consist of five-inch deck beams, secured to 
the top chord by double angle iron studs, 8£ by 3-.} inches, 
and stiffened by diagonal braces of same size, riveted together 
and fastened on the chord by means of bent lap plates one 
half inch thich, and riveted to the former. 

The doors and windows will have cast iron trimmings, all 
ornamented, the windows to be glazed with rough half inch 
glass. The whole of the north front will be of cast iron, the 
width to be 203 feet 10 inches, and raised 112 feet 6 inches in 
extreme hight. The windows and doors of the first story will 
have rolling shutters. 

The ends of the structure will be occupied for offices on the 
first floor, while the ground floor will be set apart for ticket 
offices, passengers' rooms, baggage lockers, restaurants, news- 
stands, etc. 

Pennsylvania iron, of the best welded quality, will be used 
for plates, flat or square bars. Round bars and rods for 
braces to be of Ulster iron : rivets and bolts, of charcoal iron. 
Sheet iron, best, welded and refined Pennsylvania. Cast iron, 
mixed in the following proportions, viz. : American pig No. 
1, and Scotch pig No. 1, 5 per cent of each for' shoes, casings, 
lintels, box, angle, studs, and braces. American pig No. 1, 
10 per cent, and Scotch pig No. 1, 15 per cent, for columns 
and pilasters. American pig, No. 1, 15 per cent, and Scotch 
pig No. 1, 20 per cent, for hanging cornices, friezes, and flat 
pannelings. American pig No. 1, 30 per cent, and Scotch pig 
No 1, 30 per cent, for small moldings and ornamented work. 
All rolled and welded iron to be subject to a strain of 30,600 
pounds per sectional inch. 



BILL TO AMEND THE PATENT LAWS NOW PENDING 
BEFORE CONGRESS. 



We have now before us the completed bill pending before 
Congress to amend the patent laws, to which reference was 
made in No. 8 of the current volume. It amounts substan- 
tially to a codification of our entire present patent system, 
and we feel bound to confess, that in many respects the bill 
is a great improvement upon the old law, reflecting credit 
upon the Committee, of which Hon. T. A. Jenckes is 
chairman. 

The bill came up for discussion in the House on the 15th 
inst., but went over under the rules, and before the discussion 
was concluded. The provisions of the bill embrace patents, 
designs, trade-marks, and copyrights, and are too voluminous 
to print in our columns. 

We regret to notice, however, that the provisions relating 
to appeals from the Commissioner to the Supreme Court of 
the District, have been stricken out. We trust that the 
House will insist upon its restoration. 

In explaining the various features of the bill, Mr. Jenckes 
says: 

" In the law with regard to patents, which appears as chap- 
ter two of the bill, there are four principal propositions of 
amendment. One is the requirement of a fee to be paid at the 
expiration of seven years from the date of the patent, and 
another at the end of the twelfth year as a condition of keeping 
the patent alive. Such a provision is found in the patent laws 
of almost all other countries. The proposition had met the com- 
mendation of the Commissioner and of persons doing busi- 
ness at the Office. Its adoption will increase the revenues of 
the Office, and will weed out those worthless patents which 
are sometimes taken hold of by speculators near the expira- 
tion of their terms for the purpose of harassing the public 
with igenious reissues. One great annoyance and evil will 
be removed and positive good obtained in its place. 

" Another source of difficulty, and which was becoming a 
great one, arose from the fact that there is a large number of 
what are called rejected applications in the Patent Office. Dur- 
ing the past year there were over five thousand of final re- 
jections, and the year before nearly as many, and since the 
constitution of the Office there are perhaps twenty thousand 
remaining in the Office ; most of these rejections have been 
acquiesced in and the claims abandoned. But some of these 
have been rejected improperly, and contain descriptions of 
valuable inventions. In course of time it has been discovered 
in many cases the rejection was wrong and that the examiner 
had made a mistake, and the applicant has again made ap- 
plication for his patent, and pressed it, and it has sometimes 
been allowed and sometimes rejected. If allowed, he would 
go and try its validity in the courts. If refused, the further 
difficulty arose on the provision in the existing law for the 
revision of the decisions of the Commissioner. 

'■' As the law now stands an appeal may be taken to one of 
the judges of the Supreme Court of the District of Columbia, 
or remedy be had in a suit in equity in that or any other cir- 
cuit court. This led to a conflict in the jurisdiction exercised 
by the Commissioner and that exercised by a single judge in 



this District court, and exposed behind it a further and great- 
er cause of difficulty. That is, the law as it now stands, con- 
tains no provision absolute in itself, clearly and distinctly 
denning what should constitute the abandonment of an in- 
vention to the public. We heard the solicitors at great 
length on the question, and, the conclusion the committee ar- 
rived at is expressed in two short provisions of the proposed 
bill. The substance cf them I will state. Each and every 
party whose application has been refused is allowed two 
years to renew that application before the Commissioner, but 
this provision is not allowed to revive any application for an 
invention which has been, as a matter of fact, abandoned to 
the public. In other words, it says a mere lapse of time in 
the prosecution of an application of a patent shall not be 
conclusive evidence of abandonment ; that the right to a 
patent for a first and original invention is a vested right, and 
can only be lost by the inventor in not proceeding in accord- 
ance with the provisions of law, or in his forfeiting that right 
in accordance with those provisions ; and to these in this condi- 
tion, not cut off by any positive existing statute of limitation 
a new statute of limitation is proposed, denning the time 
within which such new application shall be made. Thus all 
the rights are preserved and the mode of prosecuting them 
is pointed out. The field of controversy concerning these old 
applications,whether abandoned or not,is fully and satisfactor- 
ily provided for." 

" The Committee also propose to amend and enlarge the 
provisions as to relief between interference patents, and to 
provide relief in cases where a patent has been improperly 
obtained or improperly reissued, or where the validity of a 
patent is contested by persons using the things patented. 

" There is now no means provided by which a person thus 
injured or threatened to be injured by a suit can turn around 
on his prosecutor and test his right to the patent. We pro- 
pose to give that remedy, so that a single suit can determine 
the question and avoid the extended litigation and expense 
now attending controversies upon patents. Heretofore it has 
sometimes happened that persons have obtained reissues of 
old patents, and then gone around the country threatening 
suits against persons ; sometimes commencing a suit in a 
court, and if not liking the temper of the judge, or from 
some untoward circumstance connected with the trial, aban- 
doning it and commencing another somewhere else, with the 
hope of obtaining a decision in their favor. And when they 
have succeeded in obtaining a single decision they will go 
around again and levy a tax upon all who do not feel 
able to go to the expense of contesting the validity of the 
patent. 

" That has been a great burden and a great wrong, which 
has many times been sought to be amended. But the diffi- 
culty has been to do it without injuriously affecting rights 
conferred and established. The committee propose to do it 
by recommending that where any party has been sued for 
the infringement of a patent, and he thinks the patent is 
invalid for any reason or should not be enforced against him 
for any cause, he may commence a suit against the owners 
of the patent who have sued him, in order to test the validity 
of that patent, and the final decision in that case shall be 
conclusive upon the right of all parties claiming the right to 
use the thing claimed to be patented. 

" I know one case where after a defendant had succeeded 
in a suit upon a patent, the patentee turned around and 
brought upwards of a hundred suits all over the United 
States upon that very patent, subjecting each of the parties 
sued to as much expense as the one who had defeated him, in 
the hope of obtaining a reversal of the former decision. 
That is an evil to he prevented ; and we think we have pro- 
vided a remedy which will reach the case, so that the expense 
of one suit shall be all that is required to test the validity of 
any patent or the right of any party under it. 

" The committee have recommended also certain provisions 
which are entirely new concerning trade-marks. These have 
not heretofore been the subject of any national law. It is a 
subject embraced within the common law jurisdiction of all 
the courts of the country, and also within the general equity 
jurisdiction of all tha State courts. This bill does not pro- 
pose to interfere at all with the local and State jurisdictions. 
A person, standing upon his common law rights, may still go 
into the State courts and defend a trade-mark, exactly as he 
may do now ; but if he chooses to register his claim at the 
Patent Office, pay his fee, and take his certificate of registra- 
tion, it will protect him throughout the United States, in the 
same way as a patent for a design or a copy-right is pro- 
tected. 

" Concerning trade-marks, we are at present in an anoma- 
lous condition, which perhaps is not understood by the House 
generally. By certain treaties or conventions with Belgium, 
France, and Russia, we have agreed to recognize the validity 
of the trade-marks of those countries upon their being regis- 
tered in the Patent Office of the United States, and to give 
them the same effect throughout the United States that they 
have in the country where they originated ; and trade-marks 
recognized by the law of this country have the same effect 
throughout those European countries as the trade-marks se- 
cured by the citizens or subjects of those countries. 

" A faa similie of the trade-mark is to be sent to the Patent 
Office. The kind of business, as well as the kind of goods, 
to be protected, is to be described briefly and correctly. A fee 
of $35 is to be paid into the Treasury of the United States. 
A certificate of such registration, with a fac simile of what is 
filed in the office, is to be delivered, under the seal of the 
Patent Office, to the person causing such registration. It is 
to bo in effect for thirty years from the date of registration, 
and if it be copied by a person not having a right to do it, or 
if it be copied by a person in such a manner that the imita- 
tion is calculated to deceive the public, then the party may 



have his remedy in any court of the United States for the 
injury done him." 






ELECTRIC FORCES. 

There is no fact connected with the electric agencies, by 
which distant communication is secured, more suggestive 
than the minuteness of the power by which it is sustained. 
To project a ball at a distant ship with certainty of aim, to 
blast the sunken rock that impedes navigation, to impel the 
giant ship that splits the storm with its defiant bow, forces 
are presented to the eye which bear some natural comparison 
with the work accomplished. But when a message has to be 
sent thousands of miles beneath the ever fretting sea, from 
one continent to another, force seems ignored. We look in 
vain for any machine hissing with a vigor such as the mind 
deems necessary to eject the electric current from America to 
Europe quick as the sunlight comes to the earth. There is 
even an absence of the usual forces for communication upon 
the land, where nitric and sulphuric acids, zinc and mercury, 
are busy in numerous cells brewing the electric fire. The 
power employed bears more truthful comparison with the 
action of the brain wherein human thought is evolved. The 
thought may be one which shall change the destinies of a 
nation ; it may be the sweetest idyl that ever warbled from 
angelic lips ; but both come from within the dome of a brow 
notable only for its repose. 

The battery which operates the Atlantic cable is composed 
of five cells, although for some time it used only one. Each 
cell is composed of a glass tumbler, a small disk of sheet cop- 
per, and a similar one of zinc, a few pellets of sulphate of 
copper and moist sawdust filling the tumbler. This is all. 
It has no smell. A spoonful of water upon the sawdust now 
and then is all it needs for support. It seems insignificant 
and powerless, yet does its work efficiently and well. The 
French cable uses only seven such cells, although twice as 
long as the other. 

We have before us, as we write, a battery which was used 
to transmit a message by the Atlantic cable — the minutest, 
we presume, ever employed. It has a fascination to us inex- 
pressible. It is composed of a simple gun cap soldered to a 
piece of copper wire, and a narrow strip of zinc. These, with 
a drop of water from the ocean, were all the forces that were 
needed to send a message from continent to continent. Here 
is a sketch of its actual size : 

Had the ocean drop been a tear, it 
would have generated the same cur- 
rent which thus thrilled between 

two worlds and made them one. Were we disposed to mor- 
,alize on the salt of this tiny battery and its mysterious 
agency, we might be excused did we regard it as typifying 
the power of sorrow which touches the universal heart and 
makes it throb. It is the alembic of the world's deepest and 
most omnipotent emotions, and yet may find its rise in the 
stopping of a single pulse, in the quenching of a single life. 

This tiny battery has in it, indeed, a vast moral. Wo 
despise the lesser forces of our lives, and measure our influ- 
ence by an unwise disparagement. From these, however, 
when true and pure, come the sunlight of the efflorescence of 
the earth. Let us hold our light high and honored, however 
small may be its flame. It may reach the radius of another 
light, and help the dawning of a brighter day — not to our- 
selves alone, but to thousands who never knew us. A single 
kind word has ere now planted a seed that has burst its blos- 
soms upon the " infinite meadows of heaven." — Journal of 
the Telegraph. 

INSTRUMENT FOR MEASURING THE DEFLECTION OF 
GIRDERS. 



The accompanying engraving represents an instrument 
which ha,;, been used by the Western Railway Company, of 
France, in testing the bridges of the new Dieppe line via 
Pontoise and Gisors. 




Wrought-iron bands together with bolts, serve to se- 
cure a plank, currying the whole apparatus to a rigid struc- 
ture independent of the girder. A clutch is then screwed on 
to the flange of the girder. A lever works on a pivot, and 
the shorter end — one tenth of the longer arm — is attached to 
a clutch bar. The other end carries a pencil which traces 
the deflection on a card. By means of the unequal division of 
the lever it is manifest that a small deflection will produce a 
comparatively large movement of the pencil. In point of 
fact, a deflection of l-10,000th of a meter can be detected with 
this instrument. 



Bread Powdeks, Extension. — The patent of Professor 
Horsford for pulverulent phosphoric acid, to be used in mak 
ing bread, has been extended for seven years from April 22, 
1870. 
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Tlie Amended Patent Laws, 

The bill to amend the patent laws, to which reference is 
made in another column, passed the House on the 21st inst 
As the seventieth section caused much comment in the House, 
on motion of Mr. Cleveland of New Jersey, it was stricken 
out. The section is as follows : 

On all patents hereafter granted there shall be paid the fol 
lowing additional fees, namely : At or before the expiration 
of the term of seven years from the date of the patent the 
sum of $25, and at or before the expiration of the term of 
twelve years from the date of the patent the further sum of 
$50, and in default of the payment of either of the sums afore- 
said, within the periods aforesaid, the said patent shall be 
forfeited, and the invention so patented become public pro- 
perty. 

In the course of Mr. Cleveland's remarks, and as a reason 
for his moving to strike out the section, he said it was pro- 
posed by section seventy to increase the revenues of the de- 
partment at the present rate of patent issues, after seven 
years, nearly $400,000, and after twelve years of more than 
$500,000 more, making, after twelve years, an increase in the 
revenue of more than $900,000 as a tax upon the inventors of 
the country because they are inventors. 



[April 30, 1870. 



Weak of Locomotive Driving Wheels.— In reply to a 
recent correspondent's observations upon the greater wear of 



Prevention of Boiler Incrustation. 

A vsry simple mode of preventing boiler incrustation is in 
general use at the Darmstadt Gasworks. The engine has 
worked day and night since 1854 almost without interruption, 
and the formation of calcareous deposits has been entirely 
prevented by the use of crude pyroligneous acid, combined 
with tar; it is either introduced into the boiler or mixed with 
the feed water. Since this mixture has been in use they have 
never had a stoppage through incrustation, and have never 
had to use a hammer to remove scale. Each year, during the 
summer, when less gas is required, the boiler is opened, and 
perhaps a couple of handfuls of loose sediment taken from 
the bottom. The quantity employed is very small — just 
enough to redden litmus paper ; consequently the iron is not 
attacked, as indeed is apparent from the fact that the boiler 
has been but twice under repair. 



Facts for tlie Ladies. 

For ten yoars past wo have been using, in our establishment, Wheeler & 
the tires on the front driving wheels of locomotives, two { Wilson's Sewing Machines, and, also, sewing machines of other manufactu- 
causes have been suggested by a number of correspondents. i rerS; and ' aftor 80 many years, we have arrived at the conclusion that 
The first is, that these wheels carry greater weight, and the I ^T & T^f Sewing Macllin08 »re greatly superior to all others. 
_,„„, .,„. ., „ ... , ., , , j, \ i Allthe P artsoftnelrmecha ni8maresostrongthattheexpenseforrepairs 

second that the cutting of the sand employed is greater Upon | is merely a trifle. Besides, they can execute a larger variety of sewing than 
them than on the others, as the sand is sprinkled directly be. ; aU other machines. The simplicity of their mechanism makes the repairs 



fore them. It is thought that these causes are ample to ac- 
count for the fact observed. 
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7 he Charge for Insertion under this head is One Dollar a Line. If the Noticed 
exceed Four Lines. One Dollar and a Half per line will be charged. 



easy ; they do not tire the operator, and make very little noise in running 
In a word.they cannot fail to be of great value to persons in want of sewing 
machines. 

SISTER DOROTHEE, 
Congregation of Notre Dame, Montreal. 
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The Pneumatic Kailway. 

The use of the zircon or oxygen lights on the passenger 
car of the Broadway Pneumatic Underground Kailway, in 
this city, has been discontinued, and common gas substituted. 
The gas is compressed in cylinders, and is made to pass 
through a soda-water bottle containing benzine ; the bril- 
liancy of the light is thus greatly improved owing to the 
carbon which the gas takes up in passing through the liquid. 

The Pneumatic Railway continues to be an attraction, It 
is visited daily by large numbers of persons. 



(Mortal JtowmstfB. 



A Speaking Automaton. — A German genius has invented 
a speaking machine, which is now on exhibition in Leipsic, 
and is a masterpiece of inventive art. It is in imitation of all 
the parts of the human organs of speech, executed in india- 
rubber and wood. A keyboard played like that of a piano, 
puts the parts in motion, while by a pedal and bellows the 
required air is sent through the wind pipe. The keyboard 
has only fourteen keys, representing the sounds of a, o, u, i, 
e, j, r, w, f, s, b, g, d, eh ; other sounds of the alphabet are 
produced by the same movement, and the admission of more 
or less air. The sounds of m and 1 are produced by closing 
the lips and pressing the tongue against the roof of the 
mouth, etc. The French nasal sounds are produced by a sep- 
arate contrivance. The laughing, it is said, sounds truly 
diabolical, and the crowing of a rooster very comical. 



Pearls in the Gulp op California. — The revenue re- 
turns for 1869 show that the catch of pearls and shell for the 
past year on the Gulf coast of the territory granted to the 
" Lower California Company " amounted to the large sum of 
$78,000. This, of course, is the valuation of the pearls given 
by the divers and speculators, and is consequently very much 
below the actual value of the catch. A pearl is sold fre- 
quently for $20, which, resold at Panama, at $200, brings 
$1,000 in Paris, and in many cases much greater profits have 
been made on very fine gems. 

Not one-half the catch is ever reported to the Government, 
and the yield of the Gulf for 1869 may be safely estimated at 
$300,000 in gold. 



Electric Telegraph without Wires, — It has long been 
known that telegraphic messages could be transmitted with- 
out the use of wires, and many years since signals were sent 
across the Bristol Channel by the use of the water as the con- 
ducting medium ; but in that case the water through which 
the signals passed was inclosed in a tube, so that it was, in 
truth, only the substitution of a wire of water, if the term 
can be used, for the metallic wire usually employed. Prof. 
Loomis now proposes to go further ; he claims to have dis- 
covered a mode of transmitting messages by electrical air 
currents; and is seeking an opportunity for making experi- 
ments on the summit of Mont Blanc. 



An Extensive Foundery. — An iron foundery has been 
recently erected by the Messrs. Howard at Bedford, England, 
of remarkable size. There are 35,000 square feet on the 
ground floor. There are four cupolas, or furnaces, capable of 
melting 300 tuns per week, and which are expected to be 
very shortly in full work. The internal and general arrange- 
ments were planned by Mr. James Howard, M.P., the erec- 
tion being under the direction of Mr. Usher, architect, 
Bedford. 



Promising experiments in coating iron with sulphur, as a 
protection from corrosion, have been recently instituted. 



The paper that meets the eye of manufacturers throughout the 

United states— Boston Bulletin, 84-00 a year. Advertisements Ilea line. 
$3000 will buy a valuable improvement in manufacturing Pa 

Per Hangings. Address Lawrence Bellinger, Mohawk, .Herkimer Co.,N.Y. 
Broughton's Lubricators and Oil Cups are the best. Manuf 'd 

by H. Moore, 41 Center st. Beware of purchasing infringements on the 

above. 

For Sale — 3 patents on furniture, or on a lease in complete 
working order. G. Knell, 130 Market St., Philadelphia, Pa. 

For Sale — Burton's patent sash and blind marker (by States, 
or otherwise), which will do the work of 5 men. Address G. W. Burton 
and Brother, Box 186, Bordentown, N. J. 

Pictures for the Sitting Room—Prang's "Pompeii," " Sunset 
on the Coast," and " Launching the Life Boat." Sold in all Art Stores 
throughout the world. 

$100 a day can be made by selling Lloyd's new dollar double 

maps of America and Europe. See advertisement on last page. 

Inventors' experimental and Patent Office models, and light 
machinery, of the most intricate character, manufactured to order by 
Goodwin & Wood, 91 Liberty St., New York. 

$300 will buy the entire Right of the best and cheapest Fruit 
Gatherer out. L. S. Fleckenstine, Safe Harbor, Lancaster Co., Pa. 

45 Counties of West Pa. for sale, or on royalty, of Flecken- 
stine's Corrugated Gun Scrubber. Takes off grease, tar, etc. L. S. Fleck- 
enstine, Safe Harbor, Lancaster Co., Pa. . 

Manufacturers of improved machinery for watch-case making 
please address J. C. Dueber, Cincinnati, Ohio. 

Page's Pat't. Lacing, superior quality. Address J. Sweetman, 
Utica, N. Y. 

Dickinson's Patent Shaped Carbon Points and adjustable 

holder for dressing emery wheels, grindstones, etc. See Scientific Ameri- 
can, July 24th, and Nov. 20, 1869. 61 Nassau St., New York. 

Peck's patent drop press. Milo Peck & Co., New Haven, Ct. 

Rivet machines wanted. John Cronin, 20 Burling Slip, N. Y. 

Steel Makers' Materials — Wolfram ore, oxide manganese, 
Speigel iron, borax, titanium, chrome, lubricating black lead, for sale by 
L. & J. W. Feuchtwanger, 55 Cedar St., New York, 

For the best Alarm Money Drawer, address Robbins, Froutz 
& Co., Hughesville. Pa. Agents wanted. 

Machines for manufacturing Screw Bolts and Nuts of all kinds. 
Makers will please send price lists and other information to C. G. Berry- 
man, Saint John, N. B. 

An experienced mechanical and railway engineer wishes a po- 
sition as Master ot Machinery, or Manager. Address " Engineer," Station 
" G," Philadelphia, Pa., Postofflce. 

Bartlett's Street Gas Lighter. Office, 569 Broadway, N. Y. 

For description of the best lath and blind slat sawing machine 
in use, address W. B. Noyes, Gen'l Ag't, P. O. Box 558, Manchester, N. H. 

Important advance on the draft and easement of carriage. See 
Jackson's Patent Oscillating Wagon, with tests of draft, models, etc., No. 
149 High St., Newark, Essex Co.,N.J. See Scientific American, Sept.25, 1869. 

Kidder's Pastilles. — A sure relief for Asthma. Price 40 cents 
by mail. Stowell & Co., Charlestown, Mass. 

Needles for all sewing machines at Bartlett's,569 Broadway.N Y. 

Pat. paper for buildings, inside & out, C. J. Fay, Camden, N. J. 

For Sale — An old established Malleable anu Gray Iron Found 
ery, doing a large trade in hardware. Cause of selling, failure of health 
of the proprietor. Address " Malleable Iron," Newark, N. J. 

Brick and Tile Drain Machine — First Premium in Ohio, In- 
diana, and Missouri ; also Fair of American Institute, New York. Address 
Thos. L. Cornell, Derby, Conn. 

For solid wrought-iron beams, etc., see advertisement. Address 
Union Iron Mills, Pittsburgh, Pa., for lithograph, etc. 

For first-quality new 14, 17, and 20-in. screw lathes, milling 
machines, and one-spindle drills, at small advance from cost, apply to 
Geo. S. Lincoln & Co., Hartford, Conn. 

Hackle, Gill Pins, etc., at Bartlett's, 569 Broadway, New York. 

Portable Pumping or Hoisting Machinery to Hire for Coffer 

Dams, Wells, Sewers, etc. Wm. D. Andrews & Bro,, 414 Water St., N. Y. 

Keuffel & Esser,71 Nassau st.,N.Y.,the best place to get lst-class 
Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves 

For tinmans' tools, presses, etc., apply to Mays & Bliss, Brook 

lyn.N. Y 

Glynn's Anti-Incrustator for Steam Boiler — The only reliable 
preventative. No foaming.and does not attack metals of boiler. Liberal 
termB to Agents. C. D. Fredricks, 587 Broadway, New York, 

Two 60-Horse Locomotive Boilers, used 5 mos., $1,300 each. 
The machinery of two 500-tun iron propellers, in good order, for sale by 
Wm. D. Andrews & Bro.. 414 Water St., New York. 

To ascertain where there will be a demand for new machinery 

or manufacturers' supplies read Boston Commercial Bulletin's manufac- 
turing news of the United States. Terms $4'00 a year.. 

Cold Rolled — Shafting.piston rods,pump rods,Collins pat.double 

compression couplings, manuf actured by Jones & Laughlins,Pittsburgh,Pa. 

For mining, wrecking, pumping, drainage, and irrigating 

machinery, see advertisement of Andrews' Patents in another column. 

Parties wanting Machinery built of any description, or in- 
ventions perfected, will do well to J address J. Done, Jr., 01 and 63 Hamil- 
ton street, NewarE, N.J. 



CO RKhSPON DENTS wno expect to receive answers to their letters must in 
all cases, si pn theirnames. We have a right to know thosewho seekin, 
formation from m ; besides, as sometimes happens, we may prefer to ad. 
dress correspondents by mail. 

SPECIAL NO TE— This column is designed for the general Interest ana m 
struction of our readers, not for gratuitous replies to auestions of a purely 
Business or personal nature. We will publish such' inauiries, however 
when paid for as advertisemets at ffii-i)u a line, under the head of "Sm- 
ness and -Personal." 

All reference to back numbers should be by volume and pagt. 



H. McG., of N. Y.— To find the horse power a belt of given 
width, moving at a given speed will transmit, divide the number of 
square inches of the belt in contact with the smaller pulley by two. Mul- 
tiply the quotient thus found by the velocity of the belt per minute in 
teet, and divide the product by 50,000. The quotient will be the required 
horse power. To find the proper width of belt to transmit a given horse 
power, multiply 86,000 by the number of horse power, divide the product 
by the velocity of the belt per minute in feet ; divide the quotient by the 
number of feet in length of contact of the belt with the smaller pulley, 
and divide this last quotient by 6. The result Is the width of the belt in 
inches. 

G. H.. of N. Y.— The genuine Babbitt metal is composed of 4 
parts copper, 12 parts best Banca tin, 8 parts metallic antimony, and 13 
parts more tin to be added when the first-named ingredients are in a state 
of fusion. First melt the copper and add 5 lbs. of the tin. Then reduce 
the heat to a dull red ; then add the rest of the first proportion of tin, and 
the other ingredients in the order and quantities mentioned, waiting for 
each to melt before adding another. Keep the surface of the metal cov- 
ered with powdered charcoal to prevent oxidation. 

J. N. C, of 111. — A burning mirror of great power might bo 
made of wood covered with burnished tin foil, but it would of course b e 
liable to shrink, warp, etc., from the effect of weather. If the concavity 
be a portion of a sphere, not more than about eight decrees of arc should 
be used. The following rule would be accura'e enough. Multiply the 
diameterof the mirrorby 50, and take one sixthof the product for tha 
radius of the concavity. 

H. D., of Ohio. — The boiling point of water varies according 
to the hight above the sea level. Altitudes may be thus ascertained. A 
difference in hight of 543 feet makes a difference of one degree in the 
boiling point. The higher the elevation, the lower the temperature at 
which liquids boil, and vice versa. 

V. C, of Wis. — The explosive used in the toy torpedoes is ful- 
minate of mercury. A very small portion of this substaoce is twisted up 
in strong tissue paper with bits of sand, or broken glass. We consider 
them as dangerous playthings. 

S. B. H., of R. I. — You will find full directions for finishing in- 
laid woodwork in Watson's "Manual of the Hand! Lathe," published by 
Henry Carey Baird,406 Walnut street, Philadelphia. 

T. O. H., of Mo. — The presence of all the air that will remain 
in an annealing oven cannot affect the process of annealing. We don't 
believe in your vacuum theory. 

T. E. H., of Mass.— -You can use the ordinary lacquer, em- 
ployed for protecting fine brass work, upon gilt. This will be better than 
soluble glass. 

J. B., of . — Chloride of sodium is common salt. Your 

proposed application of it to scaling castings will not do. 
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Under this heading we shall publish weekly notes of some of the more prom- 
inent home and foreign patents. 



Folding Chair.— George McAleer, Worcester, Mass.— This invention has 
for its objsctto improve the construction of folding chairs with flexible 
seats, so ^.s to make them better adapted to support the back of the person 
sitting in them, than the folding chairs constructed in the ordinary manner. 

Refrigerator.— Anthony B. Sweetland, Fitchburg, Mass.— This inven- 
tion relates to a new and useful improvement in refrigerators, for keeping 
food (or articles designedforfood) atalow temperature, and consequently 
from decay. 

Combination Boot Jack,— Samuel Kennedy, Rochester, Pa.— The object 
of this invention is to combine in a small space, a boot jack, blacking 
brush, and blacking bos, so that the necessary apparatus for removing the 
boot from the foot, and blacking it, may be always together and more port 
able than they usually are. 

Lathe Spindle.— James E. Boutelle, Fishersville, N.H.— This invention 
relaLes to a new and useful improvement in lathe spindles, for wood turn 
ing, whereby heating of the center is prevented, while it is made self-lubri 
eating. 

Power Loom tor the Fabrication of Plain Velvet Stuffs,— Pierre 
Frangois Ramel and Jean Drogat, Lyons, France.— This Invention relates to 
a new power loom for the fabrication of plain velvet stuffs, which is capa- 
ble ot weaving two pieces at the same time, and which is worked by hand 
or steam power, and able to weave every quality of velvet. 

Saw Mill.— Charles Taylor, McKeesport, Pa.— This invention relates to 
improvements in circular saw mills, and consists in animproved arrange- 
ment of two carriages, oneon each sideof the saws, for operation by the 
same feed shaft, and the one on the side receiving: the lumber being ar- 
ranged for disconnecting with the driving shaft when not required for 
use. 

Stove.— J.LPfau, Jr.,Quincy,lll.— This invention relates to improvements 
in stoves and furnaces for burning coal, and more particularly cylindrical 
s toves, and consists in an air and gas mixing apparatus, arranged for rest- 
ing on the top of the Are brick above the Are, and receiving the air through 
the side of the stove, heating it, and finally delivering it to the gas arising 
from the fire below, in a distributed way, calculated to facilitate the burn- 
ing of the same and the smoke, more effectually than when the cold air is 
admitted directly to the gas, in the common arrangements. 

Heat Radiator.— Thomas Scantlin, Evansville, Ind.— This invention re- 
lates to a new heat radiator, which is constructed with the object of secur- 
ing more extended radiating surfaces, and unobstructed draft. The inven- 
tion consists chiefly in a novel arrangement of pipes and drum for obtain- 
ing the desired circulation of smoke, and also in a novel means for letting 
air into the stove. 

TnREAD Guide for Bobbin "Winders of Sewing Machines.— Thomas 
fehanks, Baltimore, Md.— This invention has for its object to lay thread 
evenly on the bobbins of sewing machines when the same are removed 
irom. the shuttles for the purpose of being filled. 
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Animal Trap.— John O. Kopa? and George W. Bauer, Washington, D. C. 
—This invention consists of four or more wooden or iron plates projecting 
from a common shaft hung in a box, each plate being provided with a 
b ait-holder, so connected with a latch on the next plate in front that, when 
the animal stands on that one of the plates which is held by its latch in a 
horizontal position, and pulls at the bait suspended from the nearest verti- 
cal plate, su^h pulling loosens the latch of the horizontal plate and leaves 
itfreetosinkbenefith the animal's weight, and precipitate the latterinto 
the box, which operation also resets the trap and closes the orifice by 
which the animal entered. 

Hay andCotton Pbess.—B. R. Brown and JamesToone, Jr., Jackson, 
Tenn.— This invention consists of a device for holding the platen of a 
cotton or hay press down to its work when operating upon the loose ma- 
terial. 

Eoad SciiAPEE.— James C. Evans, Delaware, Ohio.— This invention re- 
lates to divers improvements in revolving or self-dumping scrapers, all 
tending to increase the efficiency of the machine. 

Coen Planter.— James M. Kiracofe, Mount Solon, "Va.— This invention 
has for its object to furnish an improved corn planter, which shall be so 
constructed and arranged as to drop the corn accurately and regularly, 
and cover it, and drop the fertilizer at the same time with the corn. 

Handle Seat for Plows.— Edward Wiard, Louisville, Ky.— This inven- 
tion hasfor its object to furnish an improved seat for securing th3 handle 
to the mold board of plows, which shallbe so constructed as to hold the 
handle firmly and securely. 

Combined Rule and Calculator.— Nels Ockerlund, New York city.— 
This invention has for its object to furnish a simple and convenient in 
strument, which, while serving all the purposes of an ordinary rule, may 
be used formeasuring angles, adding, subtracting, finding the fourth term 
of a proportion, etc., etc. -while, at the same time, being compact and 
easily manipulated. 

Stump-Sawing Machine.— A. and H. Goodman, "Williamsburgh, Mo.— 
This invention relates to improvements in machines for sawing stumps 
close to the ground, and consists in the application of a vibrating sawing 
frame upon a frame hinged to the side of a truck frame, and provided with 
small rollers for rolling together with the truck towards the stump, as 
motion is imparted to the saw frame by connecting rods working from a 
line shaft on the truck, and operated by a horse-power apparatus also 
mounted on the truck, to be worked by a sweep attached to the driving 
wheel on the top of the truck, and arranged to work over the saw frame 
and stump, or in case of sawing high stumps or trees, the drive wheel may 
be provided with short levers/and handed around. Thesaid power is also 
provided with a set of feeding gears for wording the driving wheels of 
the truck, and arranged for being geared or ungeared with the power 
as required. 

Cooking Utensil.— J. A. Morrison, Brady's Bend, Pa, —The object of this 
invention is to furnish cheap, ready, and convenient means for toasting 
bread, beoiling or frying meat, or warming vegetables, and it consists in 
combining with a metallic frame or stand two curved reflectors, one above 
other, with their convex sides near and facing each other, and with 
a toasting or broiling grate between them, supported by the frame, the 
concave side of the upper reflector being uppermost and forming a pan for 
frying. 

Measuring Boards.— I. J. "W.Adams, Salisbury, Md. — This invention re- 
lates to anew and useful improvement in the mode ol measuring boards and 
planks, and is especially adapted to measuring flooring as it is delivered 
from the planing machine, whereby accuracy of measurement is secured 
and time saved. 

Looms foe Fancy Weaving.— Albert R. Field, Centra Falls, R. I.— 
This invention relates to new and important improvements in looms for 
weaving tancy goods, and it'eonsists mainly in the mechanism for raising 
and lowering the harness of the loom, but embraces in combination with 
such mechanism other and improved mechanical appliances for producing 
the necessary motions for properly operating the harness, changing their 
positions, and thereby changing the figure or face of the goods woven. 

Pump Spout.— J. H. Glcim, Tipton, Mo.— The object of this invention is 
to provide convenient means for returning water to a well or cistern as it 
is pumped up, and in so doing the inventor has three objects in view : first 
to save water, which in some sections of the country at certain seasons of 
tUe year is a matter of great importance; secondly to obtain cool water, 
after thus pumping and returning the water, without waste ; and thirdly, 
pumping and returning the water for the purpose of agitating and thereby 
aerating the water in the well. 

Expansion Joint for Pipes.— J. E. Jones, Tidioute. Pa.— The object of 
thisinvention istoproduce a suitable joint for connecting the ends of 
pipes, thesaid joint allowing free expansion and contraction of the pipes, 
during the changes of temperature. 

Hose Coupling.— Charles Powell, Birmingham, England.— This inven- 
tion relates to improvements in coupling joints for hose or other pipe, and 
consists in providing longitudinal brackets or projections, on the end of 
One section with notches! fronting the center, and a rotating collar on 
the other section behind the flange, with spiral flanges for wedging in the 
said notches, when the joints are placed together and the said collar is 
turned on its section, clamping the flange between it and the flange or 
end of the other section firmly together. The flange of the section on 
which the collar turnshas radial notches engaging the projections of the 
other section to prevent it from being turned with the revolving wedging 
collar, by the frictional contact. The revolving wedging collar may have 
lugs for the attachment of a spanner for turning it, or a lever may be per- 
manently attached to it. 

Gun "Wiper.— Herman Greve, Sparta, "Wis.— This invention relates to a 
new gun wiper for small arms, and consists in an expanding and contract- 
us cylindrical piece of vulcanized india-rubber, or other suitable sub- 
stance, made hollow for the most part of its length, having a screw plug 
arranged in the hollow and permanently connected at the bottom, and pro- 
vided with spiral grooves on the exterior, which is dropped into the barrel, 
and expanded by a rod with a tubular end, having screw threads fitted for 
the screw plug, and screwed down therein to expand the wiper against the 
wall of the barrel, and to turn it to scrape the foul matter adhering to the 
inner wall of the barrel into the groves of the wiper so that it may be 
drawn out when the wjper is withdrawn. 

Gate.— S. Henry, Chenoa, 111.— This invention relates to improvements in 
gates for fences, and consists in a combination with gates composed of 
longitudinal bars pivote4 to the posts and to the Vert cal end bars, so that 
a slight downward movement of the end vertical bars next the posts and 
attached to the horizontal bars near the pivots and the posts, will open the 
gates by swinging them upon the said pivots of hinged platforms on each 
side of the gate connected at thoir ends with these vertical bars, so that 
the weight of the person or animal advancing will open the gate. 

Dovetailing Machine.— James R. Van Epps, Albany, N. Y.— This inven- 
tion relates to new and useful improvements in machines for cutting dove- 
tails for putting together boxes, drawers, flasks for founderies, and for all 
similar work. 

"Window-blind Hinges.-A. C.Cornell, St. Louis, Mo.-This invention 
relates to improvements in hinges, to be used for opening, closing, and 
locking the blinds by turning a shaft projecting through the window frame 
to the interior of the building. 

DRiLL.-Alexander Thompson, Burlington, Vt— This invention has for its 
object to so improve the device for holding rotary drills that the feed of 
the drill can be varied at will, and that, also, the drill and holder may be 
used in narrow places, where they otherwise could not be inserted. 

Shifting Railfoe Carriage SEATs.-Caspar Disser, "West Union, O.- 
This invention relates to a new device forsecuring the rail to a carriage or 
buggy seat, and for facilitating the removal of the same; and it consists in 
the application of swiveled fastening buttons and hook-shaped back fasten- 
ings, by which the rail is securely locked, and wnich facilitates the ready 
einoval of the same 



Belt Replacee.— William C. Bridges, Michigan City,Ind.— This invention 
relates to a new apparatus for adjusting belts on their pulleys, facilitating 
their removal from and application to, such pulleys, and it consists in the 
application of a curved semi-annular belt-receiver to a suspended lever, 
in such manner as to conveniently receive the belt from the pulley and re- 
apply it to tile same. 

Egg-packing Case.— George Ruston, Freeport, 111.— This invention re- 
lates to improvements in egg-packing cases, and consists in providing small 
cells within a box by means of narrow strips of strong paper extending 
across the box one way. and perforated at suitable distances for the recep- 
tion of short tenoned pieces, dividing the spaces between the long strips, 
into compartments, one for each egg 

Caeteidge Cases.— O. Schevenell, Marion, Ala.— This invention relates 
to a new and useful improvement in cartridges for shot guns, more especial, 
ly, but which may be used in rifles and guns of larger caliber, and it con- 
sists in making the cartridge case of staves of wood, or other suitable ma- 
terial, with common gun wads at the ends of the staves the whole being 
cemented or stuck together so that the shot will be retained therein and 
kept in place, while the case, or ioints of the case will be broken in ram- 
ming down the cartridge, 

Baek Mill.— J. G. Curtis, Emporium, Pa.— This invention relates to im- 
provements in bark mills, and consists in an arrangement with a pair of 
metal cylinders, with notched teeth formed on them, in circular rows,with 
plain grooves between them, one having coarse and the other finer teeth, 
and the one with the coarser teeth being arranged in a suitable case above 
the other, of strong iron plates, with projections corresponding to the 
grooves in the rollers, and notches corresponding to the teeth, fitted in the 
sidesof ttie case, for adjustment, to or from the rollers, and foractionin 
connection with the toothed rollers for grinding the bark fed into the case 
at the top, to be first acted on by the coarse or breaking roller, in connec- 
tion with which, at the point of receiving the bark, there is a strong iron 
block, permanently attached to the case, and having projections and grooves 
actl g in conjunction with the roller, for breaking the bark into coarse 
pieces before passing to the lower breaking plates. 



mfk'ml $i*t of 'g&tmte. 

Issued by the United States Patent Office 

FOR THE WEEK ENDING April 19, 1870. 



Reported Officially for the Scientific American. 



SCHEDULE OP PATENT OFFICE FEES: 

On each caveat $10 

On tiling each application for a Patent (seventeen years! *i5 

On issuing each original Patent ....§20 

On appeal to Commissioner of Patents S SO 

On application for Reissue S30 

On application for Extension of Patent *50 

On g ranting the Extension , $.% 

On Ming a Disclaimer $10 

On an application for Design (three and a half years) £10 

On an application for Design (seven years) *10 

On an application for Design (fourteen years) $30 

In addition to which there are some small revenue-stamp taxes. Residents 
of Canada and Nova acotia pay $500 on application. 

For copy of Claim of any Patent issued within 30 years SI 

A sketch from the model or drawing, relating to such portion of a machine 

as the Claim coversjrom $1 

upward, but usually at the price above-named. 
The full Specification of any patent Issued since Nov. 2J, 1 366, at which time the 

Patent Office commenced printing them $1*25 

Official Copiesof Drawings of any patent issued since 1836, we can supply at 
a reasonable cost, the price depending upon the amount of labor involved and 
the number ofvieics. 
Fallin formation, as to price of drawings, in each case, may be had by address- 
ing ' MDNN i& CO.. 

Patent Solicitors. No. 37 Park Row, Nea York 



101,967. — Apparatus for Measuring Boards. — I. J. W. 

Adams, Salisbury, Md. 

101,968. — Spider Furnace for Burning Bagasse. — John 

Amick, Assumption parish, La. 

101,969. — Manufacture of Steel from Cast or Pig Iron. 

— H. M. Baker, Washington, D. C. 

101.970. — Hoofing Material. — M. G. Balfour (assignor to 

himself and B. Boorman), Mauston, Wis. 

101,971. — Hay Derrick. — Alden Barnes, Bloomington, 111. 
101,972. — Ventilator. — Orlando Barr, Beloit, Wis. 
101,973.— Ste m Generator. — J. F. Belleville, Paris, France. 

Patented in England, June 15, 1866. 

101,974. — Water-proof Compound for Boots and Shoes. 

— M. H Boettger, Sacramento City, Cal. 

101.975.— Lathe Spindle. — James E. Boutelle, Fishersville, 

n.h. 
101,976. — Cultivator. — Jacob Bower, Dayton, Ohio. 
101,977. — Stop-cock for Steam and Liquids. — Joseph Bree- 

den, Birmingham, England. Patented in England, DfC. 21, 1868. 

101,978. — Belt ReplaCER. — William C. Bridges, Michigan 

City, Ind. 

101,979. — Cloth-measuring Apparatus. — T. M. Brintnall, 

Medina, Ohio. 

101,980. — Shifting Rail FOR Buggies.— Ira Bronson, Lock 

port, N. T. 

101 981. — Turning CnisEL. — R. P. Buttles and Salmon Sweet, 

Mansfield, Pa. 

101,982.— Sawset.—B. Y. Clark, New York city. 

101,983. — Shutter Worker. — A. C. Cornell, St. Louis, Mo> 

Antedated April 14, 1870. 

101,984. — Bark Mill. — J. G. Curtis, Emporium, Pa, 
101,985. — Camera Stand. — William W. Dames, San Jose, 

Cal. 

101,986. — Shifting Railf~r Carriage Seats. — Caspar Dis- 
ser, West Union, Ohio. Antedated April 4, 1870. 
101,987. — Slate Washer. — Samuel G. Dagdale, Richmond, 

Ind. 

101,988. — Hemmer for Sewing Machines. — John V. D. El- 
dredge, Detroit, Mich. 
101,989.— Loom.— A. R. Field, Central Falls, R. I. 
101,990. — Wheat Drill. — John F. Fisher, Greencastle, Pa. 

assignor to himself and Daniel Breed, Washington, D. C. Antedated 
April 7, 1870. 

101,991. — Axle for WnEAT Drills. — John F. Fisher, Green- 
castle, Pa., assignor to himself and Daniel Breed, Washington, D. C. 
Antedated April 7, 1870. 

101, 992. — Boiler Feeder. — Lucus Foote, Fairfield, Ohio. 
101.993. — Velocipede. — Frederick J. Forsyth, Bay City, 

Mich. 

101,994. — Manufacture of Elastic Rolls. — J. B. Forsyth, 

Boston, Mass. 

101,995.— Pump Spout.— J. H. Gleim, Tipton, Mo. 

101,996. — Turbine Water Wheel. — D. W. Glendinning, 

Detroit, Mich. 

101,997. — Gun Wiper. — Herman Greve, Sparta, Wis. 
101,998. — Farm Gate. — Michael Gunshenan, New York 

city. 

101,999. — Clothes Dryer. — Joseph C. Haines, West Phila- 
delphia, Pa. 

102,000. — SiNGLETREE.^Andrew J. Hanna, New Garden town- 
ship, Pa. 

102,OOl. — Sheet-metal Bending Machine. — C. C. Hare.Kan- 

sas City, Mo. Antedated April 8, 1870. 

102,002. — Sink and Washstand. — Christer L. Hedell, Gales- 

102,003.— Gate.— Samuel Henry, Chenoa, 111. 

102,004. — Corn Planter. — Christopher Hippensteel, Lee's 

Cross Roads, Pa. 

102,005. — Steam Condenser. — John Houpt, Springtown, 

Pa. 

102,006. — Bolt Cutter. — H. L. Howard, Mendon, Mich. 

102 007. — Whip. — Liverus Hull, Charlestown, assignor to 

American Whip Co., Westfleld, Mass. 

102,008.— Wagon Tire Tightener. — A. B. Hurd, Watkins, 

N. Y. 

102,009.— Wagon Brake.— Reuben Hurd, Morrison, 111. 
102,010. — Expansion Joint for Pipes. — J. Evans Jones, 

Tidioute, Pa. 



102,011. — Dovetailing Machine. — Dedrick Jordan, Charlet 

town, Mass., and Joseoh Dill, Grand Kapids, Mich. 

102,012.— Closet and Bed.— Wm. Kelly, Bath, Me, 
102,013. — Printers' Furniture. — A. N. Kellogg and J. J 

Schock, Chicago, 111. 

102.014. — Bootjack and BRUsn. — Samuel Kennedy, Roches- 
ter, Pa. 
102,015. — Sweep Horse-power. — Richard J. M. King, Ypsi 

lauti, Mich. 

102,016. — Bell. — Joseph Kintz (assignor to himself and P. 

Clark), West Meriden, Conn. 

102,017. — Corn Planter. — James M. Kiracofe, Mount Solon 

Va. 

102,018. — Apparatus for Removing Oils, Grease, Gums, 

and the Like, prom Cotton and Woolen Waste, and Recovering 
the Same.— J. W. Krepps, Chicago, 111. 

103,019. — Dental Apparatus for Casting Plates for Ar- 
tificial Teeth.— J. A. Loomis, Cai thage, 111., and C. F. Moll, San Fran 
Cisco, Cal. 

102,020. — Smoke Stack. — Hector Mackinnon, Cleveland.Ohio 
102,021. — Cherry Stoner. — Jonah Merchant, Far-inington 

in. 
102,022. — Folding Chair. — George McAleer, Worcester 

Mass. 

102,023. — Combined Hay Rack and Wagon Box. — F. G. Mc- 

Clellan, Attica, Ohio. 

102,024— Fruit Jar.— Robert McCully, Philadelphia, Pa 

Antedated April 2, 1870. 

102,025. — Axles and their Boxing. — Rob Roy McGregor 

Covington, Tenn. 

102,026. — Bolt Cutter. — Wm. Mendham, Philadelphia, Pa. 

Antedated April 4, 1870. 

102,027. — Sheet-metal Grooving Machine. — D. H. Metcali 

and Daniel Squier, Battle Creek, assignors to themselves and Martin 
Metcalf, Grand R,,pids, Micli. 

102,028. — Agricultural Steamer. — Henry W. Millar.Utica 

n. y. 
102,029. — Door Spring. — Abel Mishler, New York city. 
102,030. — Method of Treating Tracing Paper. — Julius 

Moog, Karlsruhe, Germany, assignor to Emil Heusner, Newark, N, J. 

102,031. — Cooking Utensil. — J. A. Morrison (assignor to 

himself and A. J. Elliott), Brady's Bend, Pa. 

102.032.— Windmill.— W. D. Nichols, Chicago, 111. 
102,033. — Apparatus for Redistilling and Rectifying 

Spirits.— AlonzoNoteman, Toledo, Ohio. 

102,034. — Eule and Calculator. — Nels Ockerlund, New 

York city. 
102,035. — Alarm and other Bell. — Thomas Pemberton 

ann 1 Geo. A. Pemberton, Birmingham, Eng. Patented in England, May 
4, 1868. 

102,036. — Attachment for JIeating Stoves. — J. L. Pfau, 

Jr.. Quincy, 111. 

102,037.— Steam Trap.— L. H. Plum, Cincnnati, Ohio. 
102,033. — Hose Coupling. — Charles Powell, Birmingham 

England. 

102,039. — Loom. — Pierre F. Ramel and Jean Drogat, Lyons, 

France. 

102,040. — Harness Buckle.— George Rever, Indianapolis, 

Ind. 

101,041. — Cooling Ale and Beer. — Michael Reynolds, New 

York city. Antedated April 7, 1870. 

102,012. — Chimney. — Francis Richardson, Hebron, 111. 

102,043. — Railway Rail Splice.— George P. Rose, Elmira, 
n. y. 

102,044.— Stovepipe Thimble.— P. H. Rose and M. B. Hud- 
son, Canandaigua, N. Y. 

102,045.— Cultivator.— H S. Ross , Millville, Ohio. 
102,046.— Washing Machine and Boiler. — John Russell 

anq T. T. McGrath.Fentonvil'e, Mich. 

102,047. — Egg Packing. — George Ruston, Freeport, 111. 
102,048. — Shoemakers' Edge Plane. — J. H. Sanford (assign 

or to Chandler Sorague), North Bridgewater, Mass. 

102,049. — Dredging Apparatus. — C A. Scanlan, Charleston, 

s. o. 
102,050. — Funnel Can Filler. — Thos. Scantlin, Evansville, 

I d. 

102,051. — Cartridge Case. — Oswald Schevenell, Marion, 

Ala. 

102,052. — Horse-Collar Cap. — John Sellors, Bellevue, 

Mich. 

102 053. — Heating Drum. — Charles W. Servoss, Chicago, 

in. 
102,054. — Eyeletting Machine. — Elijah Shaw, Milwaukee, 

Wis. 

101,055. — Butter Worker. — W. S. Shoemaker, Towsonton, 

Md., and E. H. Shoemaker, Columbus, Ohio. 

101,056. — Water Wheel Regulator. — J. P. Sibley and A. 

Walsh, Bennington, Vt. 

102,057. — Rotary Pump. — Anthony Sluthour, Cleveland, 

Ohio. 

102.058.— Wrench.— 0. J. Smith, Wauwatosa, Wis. 
102,059. — Clothes Dryer. — Lewis A. Stave, Oconomowoc, 

Wis. 

102,060. — Turbine W r ATER Wheel. — Gilbert Stover, Crystal, 

Mich. 

102.061.— Roofing Compound.— Wm. M. Stuart, St. Clair, 

Mich., assignor to himseli, A. O. Whitcomb, W. S. Holmes, and R. H. 
Holmes. 

102,0 i2. — Blower. — BenjaminF. Sturtevant, West Roxbury, 

M ass. 

102,063. — Fan Blower. — Benj. F. Sturtevant, West Roxbury, 

Mass. 

102,064 — Refrigerator. — A. B. Sweetland (assignor to him- 
self and James Daley), Fitchburg, Mass. 

102,065.— Saw Mill.— Charles Taylor, McKeesport, Pa. 
102,066.— Drill. — Alexander Thompson, Burlington, Vt. 
102,067.— Detaching Hook.— J. W. Tuttle and Julius Pe- 
terson, Rochester, N. Y. 
102,068. — Machine for Making Wrouqiit-Iron Chairs 

for Railroads.— Wm. Van Anden, Poughkeepsie, N. Y. 

102.069. — Dovetailing Machine. — J. R. Van Epps, Albany 

N. Y. 
102,070. — Machine for Molding Glass Buttons. — Charles 

Vigneron. Providence R. I. 

102,071. — Handle Seat for Plows. — Edward Wiard, Louis- 
vine, Ky., assignor to B. F. Avery. 

102,072. — Locomotive and Car Brake. — J. C. Wilson, Win- 

neconne. Wis. 

102,073. — Feeding Apparatus for Nail Machine. — IT. S 

Wolff, Buirel township, Pa. 

102,074. — Belt Tightener. — Alvin N. Woodard, Fenton, 

Mich. 

102,075. — Tool Handle. — Edwin L. Abercrombie, Florence 

Mass. 

102,076. — Buckle. — J. J. Adair (assignor to W. J.Huey),Port 

land, Ind. 

102,077. — Electrotyping. — Joseph A. Adams, Brooklyn , 

N. Y. 

102,078.— Process for Facing Valve and Valve Seat for 

Steam Engines.— Q. ri. Backus, Winchendon, Mass. 

102,079. — Wheel Gear for Carriages. — Albert Baxter , 

Howard, N. Y. 

102,080. — Stove for Railroad Cars. — G. Beeman, Ironton, 

Ohio. 
102,081. — Grain Drill Teeth. — Lyman Bickford, Macedon 

N.Y. 

102,082. — Hemmer for Sewing Machine. — A. W. Boomer 

and J. P. H.iskins, Poultney, Vt. 

102,033. — Washing Machine. — Samuel Brackett, Wenona 

Mich. 

102,084. — Churn Dasher. — Isaac Brewbaker, Fincastle, Va. 

assignor to W. A. McCue. 

102,085. — Globe Valve. — Isaac W. Brown, Jefferson City 

Mo. 

102,086. — Hot Air Furnace. — Lore:izo W. Brown.Cleveland 

Ohio. 

102,087. — Box Hook. — Charles Bruso, Worcester, Mass. 

102,088— Capstan— E. Buel, Silver Creek, N. Y. 

102,059. — Spring Bsd Bottom. — J.N. Bull, Springfi.eld,Mass 

Antedated Marcn 31,1870. 

102,090. — Adjustable Hollow Drill. — C. E. Butler, Hud- 
son, N. Y. 

102,091.— Head-Block of Saw Mill. — J. A. Clark, Leaven- 
worth Ind 
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102,092. — Combined Manure Fork and Sckaper. — J. W. 

Clarke, Kingston, Wis. 

102,093. — Extract for the Cure op Cancer and other 

Diseases.— p. A. Cobb, Lynchburg, Va. 
102,094. — Pattern Chain for Loom.— H. D. Davis, North 

Andover, Mass. 
102,095.— Horseshoe Blank.— John Day, Buffalo, N. Y. 
102,096. — Operating Fan Tremolos. — J. II. Dow (assignor 

to himself and Darius Wilcox), Birmingham, Conn. 

102,097. — Concrete Pavement. — N. II. Downs,Birmingham, 

Conn. 

102,098.— French Bedstead.— R. C. Du Bois, Washington, 
D. c. 

102,099. — Thill Coupling. — George W. Dubuisson, Norwich, 
Conn. 

102,100.— Hame Attachment. — Charles H. Easte, South Bos- 
ton, Mass. 

102,101. — Lawn Mower. — Norman Eaton, Woburn, Mass. 

102,102. — Road Scraper. — James C. livans, Delaware, Ohio. 

102,103. — LuNcn Valise. — Sigmund Feust, New York city. 

102,104. — Elastic Roll. — Jas. B. Forsyth and John J. Haley, 

Boston, Mass. 

102,105. — Combination Tool. — Calvin A. Foster, Fitchburg, 

Mass. 

102,100. — Scissors Sharpener. — Calvin A. Foster, Fitchburg, 

M as-i. 

102,107. — Wheel for Locomotive Land Conveyance, and 

Coal-Hoisting Apparatus.— James S. French, Alexandria, Va. 
103,108. — Shutter Fastener. — Frederick W. Frost, Somer- 

yille, Mass. 
102, 10M. — Metallic Cartridge. — Adonis N. C. Gavard, Paris, 

France. 

102,110. — Wire Covering Machine. — Ambrose Giraudat, 

New York citv. 

102,lil. — Screw Propulsion for Tug Boats. — Edward D. 

Gird, Syracuse, N. Y. 

103,112. — Sawing Machine. — Allen Goodman and Hardin 

Goodman, Williarashurg, Mo. 

102,113. — Fly Net for Horses. — John Graham, New York 

city. 

102,114. — Stove Pipe Shelf, Heater, and Damper. — Bd- 

ward Hall, Beloit, Wis., and F. D. Scarl, Rockton, 111. 
102.115. — Brick Machine. — George W. Harlan, Cincinnati, 

Ohio. 

102,110. — Non-Conducting Covering for Steam Boixeks. 

—Washington Harris and Wm. Howell, Philadelphia, Pa. 

102,117. — Pie Stamper and Cutteh. — Allen Hawkes (assign- 
or for one half to O. E. Bigclow), Providence. R. I. 

102,118.— Mineral Patnt.— Edward B. Heckel, Vincent, Pa. 

102,119. — Stove Pipe Drum. — Jacob Heger, Jefferson, Wis. 

102.120.— Faucet. — Joseph Heine and John Vonlicht, Toledo, 
Ohio. 

102,121. — HohsesiioE.— John Henderson, Albion, N. Y. 

102,122. — Mechanism for Making Wire Heddles. — E. T. 

Hertlc and Richard Thorn pson, New York city. 

102,123. — Covek for Tables, Floors, etc. — August Herzog, 

New York city. 

102,124. — Sirup Pitcher. — John H. Hobbs, Wheeling, West 

Va. 
102,125. — Hinge for Shutters. — Johann Hof and Philipp 

Brenneis, Baltimore, Md. 
102,120. — Hydrant. — James P. Hyde, New York city. 
102,127.— Axle Box for Carriages. — David Jewett, Lynn, 

Maps. 

102,128. — Earth Closet. — George Baker Jewett, Salem, 

Mass. 

102,129. — Stopper for Jars and Bottles. — H. W. Ketcham, 

New York city. 

102,130. — Machine for Rolling Conical and other Tubes. 

—Charles Kewin, San Francisco, Cal. 
102,131. — Harvester. — William A. Kirby, Auburn, N. Y. 
102,132. — Knob for Safe Doors. — Joseph G. Kittredge, San 

Francisco, Cal. 

102,133. — Animal Trap. — John O. Kopas and Geo. W. Bauer, 

Washington, D. C. 

102,131.— Animal Trap.— John 0. Kopas, Washington, D.C., 

assignor for one half his right, to S. I. Wailes. Salisbury, Md. 

102,135— Treating Parafpine and Obtaining it in Crys- 
tals.— Frederick Lambc, London, England. Antedated Dec. 4. 1868. 
102,130. — Rotary Pump. — Erwin Lavens and James C. Lamb, 

Middlctown, Conn. 

102,137. — Piston Rod Packing. — Harvey T. Lee, Marysville, 

Cal. 

102,138. — Hame for Harness. — Josiah Letchworth, Buffalo, 

N. Y. 

102,139. — Coffee Urn. — Eugene Martin. Waterbury, assign- 
or to himself and Blaise Soules, Bridgeport, Cpnn. 

102,140. — Rotary Pump. — Henry \V. Mather, New York city. 
102,141. — Brick Kiln. — William T. Mathews, Negaunee, 
Mich. 

102,142. — Set.f- Winding and Balancing Curtain Fix- 

ttjKES.— F. C. D. McKay, Elmira, N. Y. 

102,143. — Stove Grate. — Henry Miner (assignor for one half 

his right, to Louis Harter), Green Island, N. Y. 

102.144. — Paving Brick. — David Moffatt and John Thomson, 

Philadelphia, Pa. 

102,145. — Picker Check for Loom. — William Montgomery. 

Northampton, Mass. 
102,140.— Manufacture of Steel.— Charles Motier Nes, 

York, Pa. 

102,147. — Safety Valve. — H. J. Paino (assignor to himself 
and Joseph Kelly), Providence, R. I. 

102,148.— Treating Tin Scrap to Obtain Useful Pro- 
ducts— D. D. Parmelee, New York city, assignor to W. K. Marvin. 
102,149.— Car Coupling.— William B. Parsons, Short Tract, 

N. Y. 

102,150.— Double Shovel Plow. — George Perry, Granville, 

102,151. — Joint for Pitman Heads, Sickles of Harvest- 
ers, etc.— Iva Poii'cnberger, Champaign county, Ohio. 
102.152. — Hulling Machine.— William Porter, Brooklyn, 

102,iu3. — Paper File. — John P. Quarles, Richmond, Va. 
102,154. — Screen Attachment for Windows. — Geo. Reed, 
W. C.Hoagland, and J. J. Newson, Brooklyn, Cal. 

102,155. — Machine for Uniting Boot and Shoe Soles to 

the Uppers.— T. K. Reed, East Bridgewater, assignor, by mesne assign- 
ment, to Gordon McKay, trusteeof the McKay Sewing Machine Associa- 
tion, Boston, Mass. 

102,151 — Apparatus for Pitching Beer and other Bar- 
rels.— Hermann Keutti and Philipp winkelhaus, Hamilton, Ohio. 

102,157. — Inking Apparatus foh Color Printing. — Israel 
L. G. Rice, Cambridge, Mass. 

102.158. — Apparatus for Reefing Sails. — N. W. Rich, 
Swsmpscott, Mass. 

103,159.— Machine for Trimming the Heels of Boots 

and Shoes.— E. P. Richardson. Lawrence, assignor to himself and F. W. 
Carruth, Boston, Mass. Antedated April 9,1870. 
102,100. — Machine for Joining the Cleaning Teeth of 
Crosscut Saws.— John 11. Kobson. Ovid, Mich. 

102,101. — Compound to be Used in Treating Rheuma- 
tism ahd otiikp. Diseases.— John B. Rodgcrs, St. Louis, Mo. Anteda- 
ted April 12, 1870. 

102,102.— Plow.— Samuel D. Sayre, Rockford, 111. 

102,133.— Lamp.— Bennett B. Schneider, New York city. 

102,104. — Bobbin-Winder for Sewing Machines. — Thos. 

Shanks, Baltimore, Md. 

102, 105.— Watchman's Time Check.— David Shive, Phila- 
delphia, Pa. 
102,100.— Cleaning Wool and Hair.— Chas. F. A. Simonin, 

Philadelphia, Pa., and Edward W. Coffin, Glendale, N. J. 

102.107.— Device for Hanging Pictures, etc— Corelli W. 

Simpson, Bangor, Me. 

102,108. — Lamp. — Francis Vanvost Sleeth, Keokuk, Iowa. 
102,109.— Vapor Burner.— Chas. E. Smith and H. J. Rice, 

ColumbUR, Ohio. 
102,170.— Sewing Machine.— Geo. A. Smith and Edward L. 

Miller, Philadelphia, Pa. 
102,171.— Churn Powkr.— Ruth N. Smith, New York city. 
102,172.— Horse Hay Rake.— Solomon P. Smith, Wateribrd 

N. Y. 

102,173.— Hay Tedder.— Walter Smith, Weston, Mass. 
102,174.— Governor Valve.— William Smith, Philadelphia, 



102,175. — Apparatus for Cooling Grain. — S. A. Stebbins, 

Toledo, Ohio. 

102,170. — Self-acting Equalizing VAiiVE. — J. J. Steiger, 

Peoria, 111. 
102,177. — Amalgamator. — Charles C Stevenson, Gold Hill, 

Nevada. 
102,178. — Folding Chair. — Alexander W. Stewart, Boston, 

Mass. 
102,179. — Folding Chatr. — Alexander W. Stewart, Boston, 

Mass. 
102,180. — Fouling Chair. — Alexander W. Stewart, Boston, 

Mass. 
102,181.— Metal-Capped Cork.— Edwin Street, East Haven, 

Conn. 

102,182. — Spring Bed Bottom. — Richard Tattershall, Beloit, 

Wis. 
102,183. — Type Distributing Machine. — D. B. Thompson, 

Brooklyn, N.Y~. 

102,184. — Machine foe Grinding andPolishing Marbles. 

— J. H. Volk. Chicago, 111. 
102,185. — Carpet Fastener. — R. W. Walker, Washington, 

D.c. 
102,180. — Still for Petroleum. — John Warren, Flushing, 

N. Y. 

102,187. — Stop Valve for Petroleum Packages. — Albin 

Warth, Stapleton, N, Y. 

102,188. — Tap for Liquid Packages. — Albin Warth, New 

York city. 
102,189.— Copy Book.— John D. Williams, New York city. 
102,190. — Button Fastening. — Morris Wise, New York city. 
102,191. — Shutter Worker. — Hermann Wolff; Milwaukee, 

Wis. 
102,192. — Shutter Worker. — Herman Wolff, Milwaukee, 

Wis. 
102.193. — Artificial Teeth. — John H. Wood, Lebanon, 

Ohio. 

102,194. — Medtcine for Coughs and Colds. — Allen Young, 

Pittsborough, N. C. 

102,195. — Machine fob Forming and Cutting Eyelets 

AIID FOE THE Pp.EPAIiATION OF STOCK FOP. THE SAME.— S. ,"VV. YOUng 

(assignor to himself, Russell A. Dennison, and Elisha Dyer), Provi- 
dence, R. I. 

102,198. — Advertising Desk. — H. W. Crotzer, Philadelphia, 

Pa. 
102,197. — Door Spring._A. T. IMlantine (assignor to himself, 

W. W. Kingsland, N.R.Bates, and L. D. Phelps), Titusvillo. Pa. 

103,198. — Bronzing and Gilding. — J. L.Duffee, Washington, 

I), c. 
102,199.— Pump.— B. F. Gustin, Middletown, Ind. 



REISSUES. 
3,921. — Treating Organic Materials wiTn Air. — Ru- 
dolph D'Heureuse, New York city.— Patent No. 93,18), dated August 3, 
1860. 

3,922. — Hoisting Machine. — Wm. Miller, Cincinnati, Ohio. 

— Patent No. 48,57:1, dated July 4, 18G5 : reissue 2,066, dated September 5, 

1805. 

3,923.— Grain Separator.— G. B. Turner, Cuyahoga Falls, 
Ohio, assignee of G. B. Turner and James A. Vaughn.— Patent No. 1,013, 
dated April 9, 1861. 

3,924. — Gas Generator. — Benjamin Best, Dayton. Ohio, as- 
signee of Patrick Kelly.— Patent No. 92, 317, dated July 6, 1869. 

3,925. — Mill. — J. B. Brown, Peekskill.N. Y., ass gnee of C. 

B. Hutchinson.— Patent No. 29,490, dated August 7,1860. 

3,920.— Mill.— J. B. Brown, Peekskill.N. Y., assignee of C. 

B. Hutchinson.— Patent No. 29,490, date* August 7,1880. 

3,727.— Hand Stamp.— B. B. Hill, Chicopee, Mass.— Patent 

No. 59,305, dated November 6, 1866 ; reissue 2,833, dated January 14, 186S ; 
reissue 3,261, dated January 12, 1809. 

3,928. — Oiler for Loose Pulleys. — C. A. King and D. B. 

Wesson, Springfield, Mass., assignees of C A. King.— Patent No. 15,912, 
dated October 19, 1809. 

3,929. — Baker's Oven. — M. A. E. McKenzie, Brooklyn, N. 

Y., assignee to Duncan McKenzie.— Patent No. 28,131, dated May 1, 18G0. 

3,930. — Roller for Clothes Wringer. — Woonsocket 
Rubber Company, Woonsocket, K. 1., assignees of J. F. Holt.— Patent 
No. 49,030, dated July 25, 1803. 

3,93.1. — Machine ton Sawing Marble. — P. J. Torney, for 

himself, and Charles W. Hayden, and J. L. Kidwell, assignees of P. J. 
Torney, Washington, D. C— Patent No. 84,518, dated December 1,1 S68. 



DESIGNS. 
3,973. — Masonic Chart. — James Ames. Indianapolis. Ind. 
3,974. — Buggy Body. — William M. Armstrong, Middleiown, 

Ohio. 
3,975.— Watch Chain. — Montraville Buffum, Leominster, 

Mass. 
3,970.— Carpet Pattern. — R. R. Campbell (assignor to 

Lowell Manufacturing Company), Lowell, Mass. 

3,977 to 3,983.— Carpet Pattern.— E. J. Ney, Dracut, as- 
signor to Lowell Manufacturing Company, Lov/ell, Mass. Seven 
patents. 

3,984.— Trade Mark.— D. A. Page, Dover, N. H. 

3,985. — Handle for Spoons, Forks, Ladles, etc. — J. R. 

Wendt, New York city, 

EXTENSIONS. 

Machine for Sowing Fertilizers.— W. S. Bartle, Newark, 
N. Y— Letters patent No. 14,708, dated April 22, 1856; reissue 558, dated 
May 18, 1858. 

Pulverulent Acid for use in the Preparation of Soda 

Powders, Fap.inaceous Pood, and other Purposes.— E. N. Horsford, 
Cambridge Mass.— Letters Patent No. 14,722, dated April 22,1850; reissue 
2,597, dated May 7,1867; reissue 2,979, dated June9,18G8. 



DISCLAIMERS. 
Horse Hay Rake.— Mary G. Pratt of Marple township, Pa., 

administratrix of Randall Pratt, deceased— Letters patent No. 40.067, 
dated January S, 1S56 ; reissue 1,893, dated February 23, 1865.— Filed Jan. 
7, 1870. 

Composition for Inking Rollers, Pads, etc. — Lewis 

Francis and C. H. Loutrel, New York city, assignees of Lewis Francis 
and F.W.Letmate— Letters patent No, 43.192, dated Jnne 21,1864; reis- 
sue 2,805, dated November 26. 1867. -Filed March 28, 1870. 




NSW BOOKS AHD PUBLICATIONS. 



Electro-Metallurgy Pratically Treated. By Alexan- 
der Watt, F.R.S.A., Lecturer on Electro-Metallurgy, etc., 
formerly one of the Editors of "The Chemist." New 
Edition. Strahan & Co., Publishers, 50 Ludgate Hill, 
London. 

Modern Workshop Practice. As Applied to Marine, Land, 
and Locomotive Engines, Floating Docks, Dredging Ma- 
chinery, Bridges, Shipbuilding, Cranes, etc., etc. By" John 
G. Winton, Engineer. Strahan & Co., Publishers, 50 
Ludgate Hill, London. 
The above valuable works,' noticed in No. 17, can bo had on application 

to Messrs. Virtue & Yorston, No. 12 Dey street, this city. 

Law of Patents, with Explanatory Notes of the Law as to 
the Protection of Designs and Trade-Marks. By F. W. 
Campin, Engineer. London : Virtue & Co. 
This volume of over two hundred pages is devoted to a discussion of the 

English Patent Law and practice, and contains much useful information 

to patent attorneys anil others interested. Sold by Virtue & Yorston, No 

12 Dey street, New York city. 



Inventions Examined at tlie Patent OiBce. — Inventors can have a 
careful search made at the Patent Office into the novelty of their inven - 
tions, and receive a report in -writing as to the probable success of the 
application. Send sketch and description by mail, inclosing fee oi $5 
Address MUSS & CO.. 37 Park Row, New York 



Caveats are desirable if an inventor is not fully prepared to apply for a 
patent. A Caveat affords protection for one year against the issue of a 
patent to another for the same invention. Patent Office fee on filing a 
Caveat, $10. Agency charge for preparing and filing the documents from 
$10 to $12. Address MUNN & CO., 37 Park Row, New York. 



w to Obtain Letters Patent 

FOR 

NEW INVENTIONS. 



Information about Caveats, Extensions, Interferences, 
Designs, Trade Marks ; also, Foreign Patents. 

Foe a period of nearly twenty-five years, MUNN & CO. have occupied 
the position of leading Solicitors of American and European Patents, and 
during this extended experience of nearly a quarter of a century,they havo 
examined not less than fifty thousand alleged new inventions, and havo 
prosecuted upward of thirty thousand applieations for patents, and, in ad- 
dition to this, they have made, at the Patent Office, over twenty thousand 
preliminary examinations into the novelty of inventions, with a careful ro" 

port on the same. 

The important advantages of MUNN & CO. 'S Agency are.that their prac- 
tice has been ten-fold greater than that of any other Agency in existence, 
with the additional advantage of having the ; ssistancc of the best profess- 
ional skill in every department, and a Branch Office at Washington, which 
watches and supervises, when necessary, cases as they pass through official 
examination. 

CONSULTATIONS AND OPINIONS FREE. 

Those who have made inventions and desire a consultation are cordially- 
invited to advise with MUNN & CO.who will he happy to see them in person 
at the office, or to advise them by letter. In all cases, they may expect an 
honest opinion. For such consultations, opinion, and advice, no charge 
is made. A pen-and-ink sketch and a description of the invention should 
be sent. 

TO APPLY FOE A PATENT, 

A model must be furnished, not over a foot in any dimension. Send model 
to MUNN & CO. ,37 Park Row, New York, by express, charges paid, also, a 
description of the improvement, and remit $1G to cover first Government 
fee, and revenue and postage stamps. 

The model should be neatly made, of any suitable materials, strongly fas- 
tened, without glue, and neatly painted. The name of the inventor should 
be engraved or painted upon it. "When the invention consists of an improve- 
ment upon some other machine, a full working model of the whole machine 
will not be necessary. Jut the model must be sufficiently perfect to show 
with clearness the nature and operation of the improvement. 

PRELIMINARY EXAMINATION 

Is made into the patentability of an invention by persona search at tfce 
Patent Office, among the models of the patents pertaining to theclassfio 
which the improvement relates. For this special search and a report io 
writing, a fee of $5 is charged. This search is made by a corps of examiner; 
of long experience. 

Inventors who employ us arc not required to Incur the cost of&preliml 
nary examination.^ But it is advised in doubtful cases. 

COST OF APPLICATIONS. 

"When the model is received, and first Government fee paid, the drawings 
and specification are carefully prepared and forwarded to the applicant for 
his signature and oath, at which time the agency fee is called for. This fee 
is generally not over £25. The cases are exceptionally complex if a higher 
fee than $25 is called for,and,upon the return of the papers, they are filed at 
the Patent Office to await Official examination. If the case should be reject- 
ed for any cause.or objections made to a claim,thc reasons are inquired into 
and communicated to the applicant, with sketches and explanations of the 
references ; and should it appear that the reasons given are insufficient, the 
claims arc prosecuted immediately, and the rejection set aside, and usually 
Without Extra Charge to the Applicant. 

MUNN & CO. are determined to place within the reach of those who con 
fide to them their business, the best facilities and the highest professional 
skill and experience. 

The only cases of this character, in which MTTNN & CO. expect an extra 
fee, are those wherein appeals are taken froui the decision of the Examiner 
after a second rejection ; and MUNN & CO.wish to state very distinctly.that 
they have but few cases which can not be settled without the necessity of 
an appeal ; and before an appeal is taken, in any case, the applicant is fully 
advised of all facts and charges, and no proceedings are had without his 
sanction ; so that all inventors who employ MUNN & CO. know in advance 
what their applications and patents are to cost: 

MUNN & CO. make no charge for prosecuting the rejected claims of their 
own clients before the Examinersand when their patents are granted.tho 
invention is noticed editorially in the Scientific American. 
REJECTED CASES. 

MUNN & CO. give very special attention to the examination and prose- 
cution of rejected cases filed by inventors and other attorneys. In such 
cases a fee of $5 is required for special examination and report, and in case 
of probable success by further prosecution, and the papers are found toler- 
ably well prepared, Munn & Co. will take up the case and endeavor to get 
It through for a reasonable fee, to be agreed upon in advance of prosecution 

CAVEATS 
Are desirable if an inventor is not fully prepared to apply for a Patent. 
Caveat affords protection, for one year, against the issue of a patent to an- 
other for the same invention. Caveat papers should be carefully prepared. 

The Government fee on filing a Caveat Is $10, and Munn & Co.'s charges 
for preparing the necessary papers are usually from $10 to $12. 
REISSUES. 

A patent when discovered to be defective, may be reissued by the surren- 
der of the original patent, and the filing of amended papers. This proceed- 
ing should be taken with great care. 

DESIGNS, TRADE MARKS, AND COMPOSITIONS 
Can be patented for a term of years, also, new medicines or medical com- 
pounds, and useful mixtures of all kinds. When the i nvention consists of a 
medicine or compound, or a new article of manufacture, or a new compo- 
sition, samples of the articlemust be furnished, neatly put up. Also, send 
a full statement of the ingredients, proportions, mode of preparation, 
uses, and merits. 

PATENTS CAN RE EXTENDED. 

All patents issued prior to 1861, and now in force, may be extended for a 
period of seven years upon the presentation of proper testimony. The ex- 
tended term of a patent is frequently of much greater value than the first 
term ; but an application for an extension, to be successful, must be care- 
fully prepared. Munn & Co. have had a large experience In obtaining ex- 
tensions, and are prepared to give reliable advice. 

INTERFERENCES 
Between pending applications before the Commissioners are managed and 
testimony taken; also, Assignments, Agreements, and Licenses prepared. 
In fact, there is no branch of the Patent Business which Munn & Co. arc not 
fully prepared to undertake and manage with fidelity and dispatch. 
FOREIGN PATENTS. 

American inventors should hear in mind that five Patents— Ameri- 
can, English, French, Belgian, and Prussian— will secure an inventor exclu- 
sive monopoly to his discovery among one hundred and thirty millions 
of the most intelligent people in the world. The facilities of business and 
Bteam communication are such, that patents can be obtained abroad by our 
citizens almost as easily as at home. Munn & Co. have prepared and taken 
a larger number of European Patents than any other American Agency. 
They have Agents of great experience in London, Paris, Berlin, and other 
Capitals. 

A Pamphlet, containing a synopsis of the Foreign Patent Laws, sent free. 
Address MUXN & CO.. 37 Park Row^ew York. 
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(EST Steel Stamps, Stencils, Dies, & Stock. 

i Send for price list. R. II. PAYNE, Burlington, Vt. 



/CIRCULAR SAW MILLS, Planers, Matoh- 
V^ ers, etc., made by S. IIEALD & SONS, Barre, Mass. 
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EW BOOK.— Agents sell 100 per week. 

Price S>. Address L. STBBBINS, Hartford, Conn. 



T>T/^1 PROFITS to Agents on a new II- 
J13JL\3r Instituted Book._ Send stamp for circulars. 



J. B. BURR & CO., Hartford, Conn. 



MULTIPLYING PRESSURE 

FAN BLOWERS. 

The Rahway M't'g Co., Ualiway, N. J. 



FOR SALE— The Right to Manufacture 
Decoy Ducks of Gum. A large number of orders from 
all parts of the country can be been at the patentees, 
JACOB FOSTER, 
328 Callowhill St., Philadelphia, Pa. 



AGENTS WANTED for the very best thing 
invented in the Silver Plating line. It Silvcrplates 
metals with pure silver instantaneously, and cleans 
tarnished ware lilce a flash. Call and test it, or send for 
circular. M. J. A. KEAKK, Silver Plater, 

75 Blcecker st.,New York. 



s 



AVING of Fuel used Iot Steam Boilers.- 



^3 " Noyes' Patent Piston Steam Damper Regulator," 
guaranteed to etl'ect a saving often per cent of Fiicl.and 
gives regular power. Send for circular. WM. NOYES, 
Patentee, 447 Broome st , "New York. 



TRANSMISSION OP POWER BY 



PLANS prepared and WORK executed. WIRE ROPES 

For Sale. 

C. W. COPELAND, No. CI Broadway. 



THE PETELER 

Hahle Railroad Co., 

No. 42 Broadway, New York, arc now ready t» receive 
orders for Tracks ;;n0 Ci'.rs. ;::id take contracts for grad- 
ing:, excavating, etc. Send for circulars. 

^M\ II. HO AG, 214 Pearl St., New York, 

Box .l->4;i, Manufactures the only practicable fland 
Sawing Machine in use. Kips, Crosscuts, Jigs 3^ stuif 
with e';ise. Send for circular.;. 
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Formerly Armstrong & Welsh, 



Dr. J. ARMSTRONG'S 
(Patent) 

Improved Heater, 
Filter, Lime Ex- 
tractor, and Con- 
denser Combined, 

Far Sleasn Boilers. 
Satisfaction Guaranteed. 
MAN ITT ACT HEED Br 
Armstrong & Starr, 



Toledo, Ohio. 
Send/or Circulmrs, 



^glf Heater, Filler, and 






§a LIME EXTRACTOR 

FOR 

STEAM BOILERS. 



4% 



mm 



Send for Circulars to 
E. F, WEE.SIS & CO., 
Manufacturers, Bucyrus, O. 
ZW Formerly ARMSTRONG & WELSH. 



VALUABLE MACHINE WORKS FOR 
SALE.— Large Machine Shop, large Fonndery, 
Smith Shoo, Boiler Shop, with latest improved Machin- 
ery, new brick buildings, not two years old, splendid 
steam power, capacity for ICO hands. Will sell my half 
interest on favorable terms. For particulars address 
WM. HOLMES, 





(Holmes and Seffnek), Marion, Ohio. 
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Who have failed in their efforts to dispose 
of their rights will dowel to consult us, either 
personally or by mail, free of charge. Many valuable in- 
ventions are lying dormant, for want ot proper nianagc- 
mc it, that might" realize a fortune for their owners, it 
placed in our hands, and brought to the attention of cap- 
italists. Only those will be accepted which we feel sat- 
isfied can be sold, as our object is solely the realization 
of a commission. A candid opinion can therefore be re- 
lied upon. No charge for services unless successful. 
References on application. E. 70. KOBE UTS & CO., 
Consulting Engineers, 15 Wall St., New York. 



Asphalte Hoofing Felt. 
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A PATENT ARTICLE OP GOOD THICK- 
NESS and durability, suitable for steep or flat 
roofs. Can be applied by an ordinary mechanic or han- 
dy laborer. Send for circular to 

KBIT a RD H. MARTIN, 
72 Maiden Lane, and 7 Liberty St., New York. 




Sent free of postage to any one who -will furnish 
his address to HENRY CAREY BAIRD, 

Industrial Publisher, 408 Walnut St., 
Philadelphia. 



» nPHE PERFECT STREET AND 

M JL DEPOT LAMP.— The Lamp offered by 

S \ this Company has been brought to a decree 
} 3 of perfection not equaled by any other 

n i ip in the market. 
'- ^ It is the Cheapest. Handsomest, most Du- 

' f r ( i rule, most b'inieult To Injure, and most 
'''W* 1 ]i I asy to repair, most Easily Lighted, and 
I i'iL ■ i't ; :1 | most Economical Street Lamp in the 
lit'. I I world. 
V\;4>77 IN USE IN OVER 

\\ 7/ 300 TOWNS AND CITIES, 

\\U[ U'ST Send for Descriptive Pamphlet and 

£fcfi Price Lists. 

THE HEATH & SMITH MAN'F'G CO., 

Poktland, Conn. 
Salesrooms:— U Murray St., New York city; 52 Kan- 
dolph st., Chicago, 111. 

Agents :-KKKK & UAGERTY, Baltimore, Md.; CHAS. 
E. ADAMS, 20 Milk St., Boston, Mass. 



[MPROVED WOOD- WORKING MACHIN- 
L EP.Y. Send for Catalogue and reduced price list. 
C. E. COPELAND, 
42 Cortlandt street, New York. 



THE 




A Journal qf_Transportatlon. 

Railroad Questions discussed by Practical Railroad 
Men. 

Illustrated Description of Railroad Inventions. 

Railroad Engineering and Mechanics. 

Records of the Progress of Railroads. 

Railroad Reports and Statistics. 

General Railroad News. 

Railroad Elections and Appointments. 

Twenty-four large quarto pages, published every Sat- 
urday, on and after April 2, 1870. 

Every Railroad Man, and every man interested in Rail- 
roads should have it. Terms §3 a year, in advance. Ad- 
dress A. N. KELLOGG, Publisher, 

101 Washington St., Chicago. 



THE BEST FIIiE HANDLE EVER, MADE. 
(Sectional View). 




SIRS' PATENT- . X\ : ,' 

hi,!:" n A f-'i u L c : . .. f 
Solil by t!ie Hardware Trade ecnerally. 
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KAAA AGENTS WANTED for three mail- 

*J\f\J\j able and very salable articles for office use. 
Address. Tor circular, "AT WATER'S DOLLAR LET- 
TER COPIER," Providence, R.I. 



PAINTER' MANUAL gives best methods 
and latest improvements in house, sign, and orna- 
mental pain ting .varnishing, graining, polishing, staining, 
gilding, glazing.silvertng, glass staining, paper hanging, 
etc. Practical book for practical men. 50 cts. of any 
bookseller or JESSE II ANEY & CO., 119 Nassau st.,N.Y. 
Watchi laker and Jeweler's Manual, 25. Soapmakcr's 
Manual, 25. Horseshoer's Manual, 25. 



^r^r^r^ ^^ ,7^7: \ mone y 

V12f!l l v,v« v * v <±^ / MADE 

"With our Stencil and Key Check Outfit. Circulars Free. 
STAFFORD M'F'G Co., 60 Fulton St., N. Y. 




TAAVID'S PAT. PTTL, 
1/ verizing Mills tor Guanos, 
Phosphates, Bones, Ores, & other 
hard substances. Portable Grist 
Mills, Stationary & Portable En- 
gines and Boilers, all sizes, man- 
factured by DKNMEAD & BOK. 
Baltimore, Md. 
GEO. K. WHITE. Agent, 
100 Fiont st., New York. 



American Oil Feeders. 

FOR Engines, Machinery, and 
Shafting Journals, used in 400 Mills 
and Manufactories. 10,000 in use in Phila- 
delphia city. Pronounced by leading 
firms to be the most reliable and economi- 
cal Oilers in the market. 

SAVES 75 PER CENT. 

Send for circulars. 

J. B. "VYICKEKRHAM, 
153 South Fourth St., Philadelphia. 

ACRES OP IRON-ORE LAND— 

„ the " McMath place," 22 miles west of Ely ton 

oh Alabama & Chattanooga Railroad, well watered, fine 
springs, fine place for Iron Foundery, fine farm. Will 
be sold on premises 20th June, 1870, half cash, bal. 6 mos. 
JNO. SALM NS, Administrator. 
Tuskaloosa, Ala., April 1870. 
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Chas. E. Eniert?. 

IVIL AND MECHANICAL EN'giNEER, 
J No. 7 Warren st., New York. 

drawings and Specifications furnished. Steam Ma- 
chinery practically teste*. Inventions examined for 
Capitalists. Refers, by permission, to Horatio Allen, 
Esq., Capt. John Ericsson, C. VI. Delamater, Esq., Hcckcr 
& Bro., and other eminent engineers and manufacturers 




R, 



B. MITCHELL, 

415 Illinois St., Chica- 
go, 111., April S, 1870.— I have 
used one of your first pattern 
KeroseneCooking Stoveslor 
six months, and find it every 
way a success, both as to use 
and economy. I would not 
do without it for twice the 
cost. I have seen your last 
improvement and think it 
very much superior to the 
first. Please send mc one of 
your latest improved as soon 
as you can. Yours, etc. J. 
M. 1MKRSON, 344 West Mad- 
ison st. Send for circular. 
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QOLUBLE GLASS, WATER GLASS,— 
© 0r Silicate of Soda and Potash, pure, and made 
Iroin best materials, suitable for all uses, for sale by 
L. & J. W. FEUCIITW ANGER, Chemisis, 

55 Cedar St., New York. 



L. W.Pond'8 New Tools. 

TVTEW AND IMPROVED PATTERNS— 
\\ Lathes, Planers, Drills, Milling Machines, Boring 
Mills, Gear and Bolt Cutters Punches and shears for 
iron. Dealer in 



Works at Worcester, Mass. Office, 98 Liberty St., N. Y 
S. N. HARTWELL. General Agent. 



For cylinders ot Engines. The 
most durable and best oii cup, man 
ufactured by 

B. E. LEHMAN, 

Lehigh Valley Rrnss Works. 
Bethlehem, Pa. 
Send for descriptivecircular. 



1\yf ODELS, PATTERNS, EXPERIMENTAL, 

.LtJL and other machinery, Models for the Patent Oflice, 
built to order by HOLSKF, MACHINE CO.,Nos. 5'8,53l\ 
and 53i Water St., near Jefferson. P.et'er to Scikntifio 
Amekioah" oflice. 14 tf 



WATER WHEELS. 



Du% 



STEVENSON'S 

ulex Turbine. 



Not equaled by any wheel in existance. Great Economy 
of Water. The only Wheel suitable to variable streams. 
Send for illustrated pamphlet for 1870. 

J. K. STEVENSON, 

83 Liberty st.. New York. 



P OBERT McCALVEY, Manufacturer of 

!"V HOISTING MACHINES AND DUMB WAITERS. 
G02 Cherry St., Philadelphia, Pa. 



Cotton Manufacturers, 

YOUR ATTENTION is invited to Pusey's 
Patent Ring Spinning Frames. the best in use. Send 
for circular. PUSEY BROTHERS, 

Wilmington, Del. 



ATIXE CHUCKS— HOI^TO^S PATENT 
j —fr-Qiv, 4 to Sfi jt^v,^, /;ir, for C3T wheeia. Add reef 
fi;. HOf-riS'ON <& "''"sN Y«"tc.dsnr Locks Corn's 



The Albany Iron M anufacturing Co 

OFFISH FOR' KENT 
On very moderate terms, the whole or part of their 
large and splendid new building, just completed, to- 
gether wb.li the steam power belonging thereto. The 
building is 200x70 feet, four stories high; the engine of 
150-horso power. Address 

S. V. TALCOTT, Secretary, Albany, "NT. T. 



I^OWLE'S PILE AND HUMOR CURE.— 
1 Warranted a perfect CURE for all Hnds of PTLES, 
LEPROSY, SCROFULA; HALT RI/EIW, DYSPEP- 
SIA, CATARRH, and ail airmen of the SKI \N and 
LLOOD. Entirely vegetable. In case of failure, please 
send and get your money. No failures for VZ years. Over 
10,000 Certificates on hand. 

H. D. FOWLE, Chemist, Boston. 
Sold everywhere. $1 a Bottle. Send for Circulars. 



Wheel Machinery 

Of cycry description made by ICXKTEU MACHINE 



npt 



ORKS, Exeter, N. H. 



THE BEST PUNCHING PRESSES ARE 
made by the Inventor and Patentee of the famous 
Eccentric Adjustment, .infringements upon said Patent 
will be severely dealt with. N. C. STILES, 

Middle-town, Conn. 



Andrews 9 Patents. 

Noiseless, Friction Grooved, Portable, and 

Wai'chouHi! Holsters. 
Friction or Geared Mining & Quarry Hoisters4 
SmoUe-Biirimisr Sale ty toilers. 
Oscillatliiff Engines, Double aud Single, half to 

lOO-florse power, 
Ccntiiiugal Pinups, 100 to 100,000 Gallons 
»er Minute, Best Pumps in the World, pass 
Stud, Sand, Gravel, Coal, Grain, etc., with- 
out an.Hiiy. 
All l!jight, Simple, Durable, and Economical. 
Send lor Circulars. 

WM. D.ANDliEWS, ANDREWS & BRO., 

414 Water street, New York. 



IT^OIi Family Use — simple, cheap, reliable. 
1 Knits everything. AGENTS WANTED. Circular 
arid sample stocking FREE. Address IITNKLEY KNIT- 
TING MACHINE (To., Bath, Me., or 176 Broadway, N.Y. 



BUBRK'B WATCHMAN'S TIME DE- 
TECTOli. — Important for all large Corporations 

and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 

Satrolman, as the same reaches different stations of his 
eat. Send for a Circular. J. E. BUEUK, 

P. O. Bos 1,057, Boston, Mass. 
N. B.— This detector Is covered by two U. S. patents. 
Partic3 using or selling these instruments without autho- 
rity from rne will be dealt with sccordine: to law. 



RBALL & CO., Worcester, Mass., Mann 
)• t'acturers ot Woodworth's, Daniel's, and Dimen 
aion Planers; Molding, Matching, Tenoning, Mortising 
Shaping, and Boring Machines; Scroll saws", lie-Sawing, 
Hand Boring, Wood Turning Lathes and a variety ot 
other Machines for Working "Wood. Also.thebcst Pat- 
ent Door, Huh, and Sail Car Mortising Machines in the 
world. £^° Send for our Illustrated Catalogue. 
BICBAKD BALL. S, P. ILAI.STED 

1>ICHARDS0N, MERIAM & CO., 

JTV' Manufacturers of the latest improved Patent Dan 
lels' and Wood worth Planing Machines, Matching, Sash 
andmoldiiig, Tenoning, Mortising, Boring, Shaping Ver- 
tical and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Kip-saw Ma 
chines, Spoke and Wood Turning Lathes, and various 
oilier kinds ot Wood-working Machinery. Catalogues 
and price lists Eent on application. Manufactory, Wor- 
cester. Mass. Warehouse, i0? Liberty sUNew York. 11 t 

PORTABLE "STEAM ENGINES AND 
Boilers, Complete. 

8-Horse Power $ 700 

12 " " 000 

10 " «* 1200 

20 » " 1500 

25 « '« 1650 

For Sale by H. B. BIOELOW & CO., 

New Haven, Conn. 

QILICATE OP SODA, IN ITS VARIOUS 

k3 forms, manufactured as a specialty, by Philadelphia 
Quartz Co., ItiS South 2d St., Philadelphia, Pa. 

jr^ESTY^OISTijTO - 

Maehinertf. 

OTaS BlffiOTIIERS & CO, 
NO. S09 BKOADWAT, NEW YORK. 

Niagara Steam Pump. 

CHAS. B. HARDICK, 

No. 9 Adams st„ Brooklyn W. Y 

QIIINGLE AND HEADING MACHINE— 

O Law's Patent with Trevor & Co.'s Improvements 
The Simplest and Best in nse. Also, Shingle, Heading 
and Stave Jointers, EQualizers,Headins Turners, Bianers 
etc. Address TKEVOU & CO., Lockport, N. Y. 

Every Man his Own 

I) RINTER. — With one of our prcsses.an 1'lhe 
material aecompanying it, every man can do hi : own 
printing, thus saving much time and expense. Circulars 
containing full information about these Presses, prices 
recommendations, elc, mailed free on application. Speci- 
men books of types, cuts, borders, c;c., etc., 10 cents. 
ADAMS PRESS CO., 53 (In -ray St., New York. 

Iron & Woodworking 

Machinery Depot. New and Second-hand. 
GEORGE L. CUMMINGS, 140 Center St., New York". 

AMERICAN TINNED 
SHEET IRON. 

Coating uniformly over the entire sheet, by an entlrclv 
new and patented process. All sizes and gages on hand 
and made to order. 

II. W. BUTTERWORTH & SON, 
25 cow tl 29 and 31 Haydock St., Philadelphia, Pa. 

HBOARDMAN, Lancaster, Pa. — Superior 
• Patent Cork-cutting Machinery, Hard-laid Twine, 
Cord, and Rope Machinery, with Pat. Stop & Condenser 

/CINCINNATI BRASS WORKS. — Engi- 

V^ neers' and Steam Fitters' Brass Work. Best Quality 
at very Low Prices. F. LUNKENHEIMER, Prop'r, 
Cincinnati, Ohio. 

HB. BIGELOW & CO., " 

• Bridge Engineers and Iron Bridge Builders. 
New Haven, Ct. 

VINEGAR,— How Made from Cider, Wine, 
Molasses, or Sorghum in 10 hours, without using 
drugs. For circulars, address F. I. SAGE, 

i Vineg a r Mak er, Cromwell Conn. 

TODD & RAFFERTY, Manufacturers and 
DEALERS IN MACHINERY. 
Works, Paterson, N. J.; Warerooms, 10 Barclay St., N. Y 
Boilers. Steam Pumps, Machinists' Tools. Also, Flax, 
Hemp, Rope, and Oakum Machinery, Snow's and Judaon's 
Governors, Wright's pat. Variable Cut-off & other engincfa. 

WOODBURY'S PATENT 

JPlaning and Matching 

and Molding Machines, Cray & Wood's Planers.Self-oiliag 
iaw Arbors, and other wood working machinery. 

S.A.WOODS, 4 91 Libei ty street, N. Y.,- 

Send for Circulars. \ 6? Sudbury street, Boston 



BURDON IRON WORKS,— Manufacturers 
of Pumping Engines for Water Works, High & Low 

Pressure Engines, Portable Engines of all kinds, Su^ar 
Mills, Sere w.Lever,Drop,& Hydraulic Presses, Machinery 
in general. Hubbard & Whittaker,102 Frontst., Brooklyn. 



WOOD-WORKING MACHINERY GEN- 
erally. Specialties,Woodworth Planers and Rich- 
ardson's Patent improved Tenon Machines. Nos.24 and 
26 Central, corner Union St., Worcester, Mass. Ware- 
rooms 42 Courtlanclt st., New York. 

WITHERBY RUGU. & RICHARDSON. 



TO PATENTEES. 
The St. Cloud Hotel, 

Corner 9th and F sts., Washington, D. C, 
Opposite Patent Office and Masonic Temple,and 

One Block from 
GENERAL POST/OFFICE DEPARTMENT. 

The F street cars, communicating with the Capitol, 
Executive Mansion, Treasury, War," and Navy Depart- 
ments, and the B. and O. R. K. Depot, pass the door. 

MRS. E. A. POLLARD, Proprietress. 



1832. SCHENCK'S PATENT 1870. 

Woodworth Planers. 

And Re-sawing Machines, Wood and Iron "Working Ma 
chinery, Kngines, Boilers, etc. JOHN B. SUHENCIC & 
SON, Mattcawan. N. Y., an* IB Liberty St., New York. 

THE GENUINE 

CONCORD WAGON AXLES, 

M anufactured by 

D. AETHDII BROWN & CO., 

Fisherville (Concord), N. H. 

Send for circular and price list. 

OODWORTH PLANERS— $125T$150, 

and Planers and Matchers %\\m. Send for circu- 
lar to S. C. HILLS. 12 Piatt st., New York. 2 tf b 



<&ft A A WEEK paid Agents in a new busi 
£1D0\/ ness. Address Saco Novelty Co., Saco, Me. 



THE MORRIS HEYWOOD TIMBER- 
Bending Company Manufacture and sell Patented 
Wood-Bending Machinery, and license users to bend for 
Wagons, Carnages, Farm Implements, Furniture, and 
Vessels. JOHN C. MOKKIS, Manager, 

No. 223 East Second street, Cincinnati, Ohio. 



SWINGLE'S PATENT COMBINED 

Borer and Mortiser. 

It bores and mortises at one operation. Having had 
this in constant use for several years at our own works, 
we guarantee i s living satisfaction. Price *32©0. 

THE ALLEN AGRICULTURAL WORKS, 
Corner Jay and Plymouth Sts, Brooklyn, N. Y., between 
Catherine and Bridge Street Ferries. 




r PM Union Iron Mills, PittsburgU P&. The 

attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound weld-- between the stem -and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
be obtained elsewhere. For descriptive lithograph ad- 
dress the Union Iron Mills, Pittsburgh, Pa. 



Safety Hoisting Gear, 

PATENTED AND MADE BY 

MERRICK & SONS, 

Philadelphia, Pa, 



MANUFA C TUBERS' 

SUPPLIES. 

PAT. EMERY GRINDERS.— Solid Emery 
Wheels ; Wellington Mills Emery and Emery Cloth ; 
Sibley's Kmery Cloth ; Quartz : Sheet Brass and German 
Silver; Wires of ail kinds; Sand Crucibles and Lead 
Pots ; Portable Forges ; Stubs' Files, Steel and Cast 
Steel. Greaves & Sons' Files, at 
A.^I.JVVILKINSON &CO., 2 Washington St., Boston^ 

WANTED.— |y 100,000 Laboring Men 
and Women to labor at their homes, or travel 
part of the time. Will send a sample free. 

A. B. CLARK & CO., Pittsburgh, Pa. 



Fonndery Materials, 

Facinss, Sand^ Clay, Bricks, Crucibles.Tools,Vitrio-l,Bab- 
btt Metal Beltmg,etc.VANTUYL>feCo..273Clierry Bt.,N.Y 

npHE WOODWARD STEAM-PUMP MAN 

X UFACTiJi-nNG COMPANY, Manufacturers of the 

Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam,Wiii er.and Gas fittings of all kinds. Also 
Dealers in Wronght-iron Pipe. Boiler Tubes, etc. Hotels 
Churches, Factories, & Public Buildings, Heated by Steam 
Low Pressure. Woodward Building, 70 and 78 Center St., 
cor. of Worth st. (formerly of 77 Bcekman 'U.TST.Y. All 
parties are hereby cautioned against infringing the Pat. 
Kiglit of the above Pam 1 . 1 J . M. WO ODWAUD. Pres't 

pOlTTABLE STEAM KM<i£NJiiS, COM.BiN - 
J7 ing the maximum of eiiiciency, durability and econ- 
omy, with the minimum or wohrht and mice. Xhey vj 
widely and favorably known, more thaii 750 beiB^ ia 
use. All warranted satisfactory or no sale. Descriptiya 
circulars sent on application. Address 

CHOADLET&CO Lawrence Mass, 
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Advertisements will be admitted on this page at the rate of 
$1*00 per* Kwe. Engravings may head advertisements at 
the same rate per line, by measurement, as the letter- 

vress. 



THE Tanite Solid Emery Wheel — American 
Twist Drill Co., Woonsocket, R. L, Gen'l Agt's. 



TNVENTORS DESIRING CAPITAL, with 

I experience, influence, and character, are invited to 
address ENTERPRISE. Box 2455, Fostoffice, New York. 



Shive's Governor, 

A. B. LAURENCE. Agent, 46 Cortlandt St., N. Y., Shire 
Governor Co., Philadelphia, Pa. Pamphlet 3ent. 



KRUPP'S SPECIAL CAST STEEL FOR 
TOOLS of all descripiions, Taps, Dies, Jewelers' 
Roiis.etc. Rarde sat a dud red. 

THOS. PKOSSEU & SON, 15 Gold st., New York. 

MICROSCOPES for Scientific and Popn ar 
Investigations. Illustrated Price List forwaned 
to any address. 

MAGiO LANTEFNS, St-r-opticons, Dissolving-V'ew 
Apparatus, for public exhibitions, etc. Illustrated Cat- 
alogue forwarded to any address. 
T. H. MCALLISTER, Optician, 49 Nassau St., New York. 



FRAGRANT, OR SACHET CARDS.— 
One of which will probably influer.ce more custom 
than 20 ordinary business cards. Various styles, per- 
fumed in the best manner, and neatly printed with busi- 
ness card, to order. Sent anywhere, by mail, very cheap- 
ly. Tlmse in want of business cards should use no other. 
Send stamp for samples and prices. Address 

D. HESTON, Manufacturer, Bristol, Pa. 



LADIES' GEM.— A Combination ol Scissor 
Sharpener, Ripper, and Buttonhole Cutter, and also 
convenient as aPencil Shapener an* Nail Cleaner. Suit- 
able for the Workbasket, Portmonnie, or Vest Pocket. 
Price 25 cents, sent by return mail. Package of half 
dozen for $1. 

JOHN B. ALDEN & CO., 

Chicago, 111. 




H 





Illustrated Catalogue of P. S . STUBS' Tools and Files, 
Twist Drills and Chucks. Screw Plates and Taps, Machine 
Screws, Emerv Wheels, Foot Lathes, etc. 

GOODNOW & WIGHTMAN, 23 Cornhill. Boston. 



To Manufacturers. 

THE PATENTEE of a very successful SELF 
MAKING KE&PEB& MOWER combined&one that 
is quite popular at the West— would like to lease to a 
good Company the Right to build paid machine in terri- 
tory east of Illinois, and south of the Ohio. Address 
HOTT & CO., No. 10 Pine St., New York. 

fli-J A A A DAY.— WHOLESALE AGENTS 
iSlUU wanted in every State for LLOYD'S $1 
OUBLE MAPS of AMERICA AND EUROPE, for 1870. 
showing from ocan to ocean; colored, mounted, var- 
nished ; 51xjC inches luree, with the United States Coun- 
ty Kap on reverse tide, on a large scale, with 1,000,000 
names. Price only $1. or COc. to agents ; sheets mailed 
for 30c.; 100,0ij0 copies can be wholesaled in every State. 
Canvassers sell 100 a day. LLOYD made all the maps 
used by Generals Grunt, McClellan, Sherman, Sheridan, 
etc., during the war. Certificates sent. E. LLOYD, Pub- 
lisher, 30 Courtlandt St., New York. 



Bani-Saw Machines. 

8 Sizes, weighing from 2000 to 6000 pounds. 
Wheels from 2% It. to 6 ft. diam. For Lumber Cut- 
ting, Ke-Sawing, and Scroll Sawing. Machines guaran- 
teed to Imv the t>est built.,and prices arc law. Also, Perin's 
French Band Saw Blades, in stock and made to order. 
Address, for circular, 

RICHARDS, THORNE & CO., Philadelphia, Pa. 




PATENT CUTTERS— 
For the Teeth of Gear 
Wheels, which can be sharpened 
by grinding, without c langing 
their form. Cutters made on this 
plan will hist many limes as long 
• is those of the common form.wiih 
the ari vantage of being always 
ready for use. Descriptive circu- 
lar.with price list, sent per mail on 
application. BROWN & S'ARFE 
M'F'G CO., Makers of Machinery 
and Tools, Providence, R. I. 



PATENT 

SHAFTING. 



The fact that this shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are also the sole manufacturers oft he Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price listsmiiled on ap- 
plication to JONES & LAUGHL1NS. 

120 Water st., Pittsburgh, Pa. 

%W Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. GEO. PLACE 
& CO., 120 Chambers st., New York. 




1. IS PERFECTLY SAFE. 

2. Is strictly pure. 

3. Is always uniform. 

4. Burns without odor. 

5. Is a valuable substitute for Kerosene. 
Ifalamp filled with it beupset and broken, the con- 
tents will not explode nor take fire. 

A Fate Test of Pratt's "Astral" Oil.— On Wednes- 
day night a little girl of Mr.H. H.Conklin accidentally 
knocked a lamp from the table, breaking it, and scatter- 
ing the oil over two of her sisters, and upon the floor. 
The burnerfell upon the floor with the oil, the wick 
still burning, and Mrs. Conklin picked it up and blew it 
out, without igniting the oil or doing farther damage. 
Mrs. Conklin t t.inks this is a fair test of the "Astral "Oil, 
as with the ordinary oil the hous^ would.no doubt, have 
burned down— [Red Hook (N. Y.) Journal, Oct. 29, 1869. 

For sale by druggists and grocers every wheie. 

For circular and prices, address 
OIL HOUSE OF CHAS. PRATT, 108 Fulton St., N.Y. 



Price j One Dollar. 

KC17 MECHANICAL MOVEMENTS— The 
f)\J 9 best book for Mechanics ever published. 
Contains 507 beautiful engravings and descriptions of 
mechanical movements, including many which havere- 
cently come in use. Price, $1 . By mail, 81*12. Address 
THEO. TUSCH, 37 Park Row, New York. 

TO SURVEYORS. 

PRICKS FOR 1870. 

ENGINEERS' T ttANSIT *170 

Y-LEVEL $185 

SIX-INCH VEKNIER COMPASS S 45 

Best quality only. Circulars sent free. 

BLUNT & CO., 119 Water St., New York. 



First Premium and Dip'oma awarded to Collinson's 

Grate Bars, Am. Institute Fair,lt69. Send for circular. 

R. A. H IJTCHINSON, 95 & 97 Liberty St., New York. 



BAND SAWS. 

PATENT BAND SAW MACHINES, MADE 
by Perin & Co. for Lo;r, Re-sawing, and Scroll. 
Monsnn& Co.'s Saw Blades, in stock and made to order, 
from % to 6 inches wide, 50 ft. long. Saws and Machines 
Warranted. 
Also, TaperFiles, etc. 

All Styles of Band Saw Machines in operation at Ma- 
hogany Mill, 10th St., E. K. 

GEORGE GUEUTAL, 
Sole Agent for the tl. s.. 39 West 4th St., N. Y. 



DOUBLE TURBINES AFTER THE 
Kindleberger Patents, thoroughly established, and 
in general use throughout the States. Manufactured 
solely hy NILES WORKS, 

No. 222 East Front et, Cincinnati, Ohio. 



RANSOM 
SIPHON CONDENSER CO., 

Buffalo, N Y. Condenser illustrated in Scientific Ameri- 
can, Feb. 12. Makes vacuum at 1 per cent cost of power 

gained. Saves 25 to 40 per c. fuel. Licenses on reason- 
able terms. Send for circulars. 



C COMBINED CARPENTERS' TOOL FOR 
J Weatherbo;irding,saves one fourth the labor. Price 

%?,. Sold everywhere by the trade. Agents wanted. Ad- 
dress, with stamp, P. W. B. H. CO., 

27 Park Row, N. Y. 




mm;:. 



Woodward's National 



Architect. 1,000 



200 Designs, including Stables, Gates, Gateways, and 

•■--'-'3 FT" " ■ ' - 



Working Plans and Details for Suburban and Village 
Houses, with perspectives, elevations, section, full de- 
tail drawings, specincations.estimates. Pospaid, $12. 

Harney's Barns, Out-buildings & Fences, 

200 Designs, including Stables 
Stable Fittings. Postpaid, $10. 

Woodward's Cottages and Farm Houses, 

188 Designs and Plans. Postpaid, % 1*50. 

Woodward's Suburban & Country Houses. 

70 Designs and Plans. Postpaid, $1*50. 

Woodward's Country Homes. 150 De- 
signs and Plans of Moderate Cost. Postpaid, $1*50. 

Burn's Architectural Drawing Book. 

300 Self-instructing illustrations. Postpaid, %%. 

Complete illustrated priced catalogue of all books on 
Architecture and Agriculture mailed free. 

GEO. E. WOODWARD, Publisher, 

191 Broadway, New York. 



EMPL O YMENT. 

$300 A Month with Stencil Dies. Samples fiee. Ad- 
dress S. M. SPENCER. Brattleboro. Vt. 



T 



URBINE WATER WHEELS— 
Superior to all others. Prices moderate. 

VALENTINE & CO., Ft. Edward, N. Y. 



CAMDEN 

Tool and Tube Works, 

Camden, N. J. Manufacturers ot Wrought Iron Tube 
and all the most improved POOLS for Screwing, Cuttine 
and Fitting Pipe Tube and Oil Well Casing. Screwing 
Machines of diil'erent sizes to screw and cut off from the' 
largest to the smallest sized Pipe or Casing. Peace's Pat 
ent A dmstable Pipe Cutter. No. 2 cuts off from % to 2 
Pipe, $9-00. Peace's Pat. screwing Stocks and Dies, No 1 
8crew» X.X.H. Jf,*10. No.2screws 1. ij<, i^ 2 pipe, 120 
No. 3 both screws ana cuts off, 2*4, 3, S%, i, $6f. 

IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, oi Superior Qual- 
ity, on hand and ilnishing. For sale Low. ForDescriD- 
tion and Price, address NEW HAVEN MANUFACTUR- 
ING CO., wew Haven, C»an 5 tf s 



GREAT ECONOMY IN 

WATER ROWER. 

LEFFEL'S 
DOUBLE TUHBIJTE "WATE"K 
WHEEL.— Best Wheel in Existence- 
Manufactured bv 

JAS. LI5FFE1, & CO., 
at Springiield, Ohio, and New Haven 
Conn. 

New Illustrated Pamphlet forwent 
tree on application. We will warrant 
our Wheel to give a Higher per centage 
of Power than any wheel tested at Lowell. os.is eow 




ROOT'S WROUGHT IRON SECTIONAL 

Safety Boiler. 

Composed of best Wrought Iron Tubes, tested to 500 
pounds; no laree sheet iron, shell or thin cast iron to 
explode. Absolutely safe, economical, durable, and ef- 
ficient. Send for pamphlet. Also, Steam Engines. Steam 
Pumps, etc. ROOT STEAM ENGINE CO., 

95 and 9? Liberty St.. New York. 



FLANGE TURNING PERFECTED. 

CONNELLY'S 

Upsetting Flange Tool 

lie erenceis:— Baldwin Locomotive Works, Phil'*, Pa.; 
Novelty Iron Works, N.Y. ; urant L comotive Works, 
Paterson, N. J.; Harlan &. Hollingsworth Co., Wilming- 
ton, Del. Address JAS. T. CONNELLY, 

B- Id win Locomotive WorKS.Phil'a, Pa. 



ORINTING MACHINERY, etc.— 

-*- The Subscribers have enlarged their works, and 
are now making Presses of increased excellence in all 
respects, for Newspaper, Book, and Job Work ; also, for 
Lithographic and Copperplate work. Stereotypers, etc., 
etc. Pres-es made to work by Steam or Hand-power, 
for City and Country Offices. All articles used by the 
trade manufactured or supplied. K. HOE & CO., 
2aand 31 Gold St., New York. 
Also, Manufacturers of Extra Cast steel Saws. 



To Electro- Platers. 

BATTERIES, CHEMICALS, AND MATE- 
i IALS, in sets or single, with books of instruction 
manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfleld St., Boston, Mass. Illus- 
trated catalogue sent free on application. 



THE INVENTOR'S AND MECHANIC'S 
GUIDE.— A valuable book upon Mechanics, Patents 
Mid New Inventions. Containing the U.S. Patent Laws' 
Rules and Directions for doing business at the Pateni 
Office; 112 diagrams of the best mechanical movements 
with descriptions ; the Condensing Steam Engine with' 
engraving and description- How to Invent ; How to Ob- 
tain Patents ; Hints upon the Value of Patents ; How to 
sell Patents; Forms for Assignments; Information upon 
the Kights of Inventors, Assignees and Joint Owners- 
Instructions as to Interferences, Reissues, Extensions' 
Caveats, together with a great variety of useful informa- 
tion in regard to patents, new inventions, and scientific 
subjects, with scientific tables, and many illustrations 
1(18 pages. This is a most valuable work. Price only 35 
eenta. Address MUNN & C0..37rark Bow. N. y 




fc 4rpHE OLD RELIABLE."— Over 10,000 
_I_ Machines in use— sold mostly by canvassing 

agents. The only kind that knits circular and flat work 

of all sizes, and narrows and widens on both. Send lor 

circular and sampleStocking. 

UMB MACHINE CO., Chicopee Falls, Mass. 
NEW YORK OFFICE, No. 2 Clinton Place. 




E, Alien &Co's 

NEW MODEL 

Cartridge Revolver. 



Weight only o oz. Can be carried in the 
vest pocket. Seven Shots, 22-1C0 calibre. 
Lightest and best Revolver in the world. 
Address, ETHAN ALLEN & CO. 

Worcester, Mass. 



WIRE ROPE. 

Manufactured by 
JOHN A. ROEB LING'S SONS, 

Trenton X. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges,Ferries. Stays or Guys on Derricks & Cranes 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention iriven to hoist- 
ing rope ofall kinds for Mines and Elevators. Applyfor 
circular, givintr price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. 




Factory, Trenton, N. J Office. No. 2 JacoD St., N.Y. 

B#" Branch Office for Pacific Coast, No. 606 Frontal. 
Ssn Francisco, Gal. 



By T. V. Carpenter, Advertising Agent, 
hereafter, Bos 773, New York city. 



Address 




Reynolds 9 

Turbine 'Water Wheels. 

The Oldest and Newest. All others 
only imitations of each other in 
their strife after complications to 
confuse the public. We do not boast 
but quietly excel them all in staunch 
reliable, economical power. Beau- 
tiful pamphlet free. GEO.TALLCOT, 
96 Liberty st., New York. 
GrcariYig. Shafting. 



Improved Awning. 

f COMMUNICATIONS 

\J concerning purchase ol 
Rights should oe addressed 
to J. 15. ARMSTRONG, Ur- 
ban a, Ohio. 

It obviates the necessity 
for posts or supports at the 
front edge, provides a neat 
fjnd effective shelter for the 
awning when rolled up, is perfectly easv to spread out 
or roll up. is simple in construction, and remarkably 
tasteful in appearance. It can r-e fully or partially ex- 
tended to admit or exclude light without the aid of a step 
ladder, and in a moment's time. We consider this form 
of Awning as far superior to any form of canvas awning 
heretofore employed, combining, as it does, durability, 
convenience, and comeliness. On exhibition at Whit- 
lock's. Nos. 35 and 37 Park Place, New York. See Scien- 
tific American dated Nov. 27, 1869. 




STAR SPANGLED BANNER. 
A large 40-column paper, Ledger size, illustrated. 
Devoted to Sketches, Poetry, Wit, Humor, g»nuinefun. 
Nonsense (of a sensible kint 1 ), and to the exposure of 
Swindling, Humbugs, etc. Only 75 cents a year, and a 
snberb engraving, "Evangeline," 1 1-2x2 feet, gratis, 30,- 
000 circulation. Mon^y refunded to all who ask it. It 
is wide-awake, fearless, truthful. Try it now, 75 cents 
a year. Specimens FREE. Address 

"BANNER," Hinsdale, N. H. 

ILLUSTRATED MANUALS and Catalogues 
sent by mail for 10c. each. 

Mathematical Instruments 116 pages 

Optical Instruments 54 " 

Stereopticons and Magic Lanterns.. 88 " 

Philosopnical Instruments 64 

JAMES W. V^UEEN & CO., 

wM Chestnut st,..PhiladelDhia,P0. 

dfcOA A DAY TO MALE AND FEMALE 

*3D 4U Agentstointroduccthe BUCKEYE $20 SHUT- 
TLES (SWING MACHINES. Stitch alike on both sides. 
and is ttie onlv LICENSED SHUTTLE MACHINE 
sold in the United states for less than $40. All others 
are infringements, and the seller and user are liable to 
Drosecution and imprisonment. Outfit free. Address 
W. A. HENDERSON dt CO., Cleveland, Ohio. 

McNAB & HARLIN, Manufacturers ot 
Wrought Iron Pipe and fittings, Brass Cocks, 
Valves, Gage Cocks, Whistles, Water Gages, and Oil Cups, 
Harlin's Patent Lubricator Plumbers' Brass Work. Get- 
ty's Patent Pipe Cutter Getty's Patent Proving Pump 
and Gage. No. 86 John St., New York. 

RIDER'S GOVERNOR 

CUT-OFF ENGINE. 

MANUFACTURED by the Delamater Iron 
Works, West 13th st., New York. The prominent 
features of cMs engineare : Economy equal to any ; per- 
fect regulation or speed by cut-off; entire absence, of 
delicate or complicated mechanism; simplicity of design 
and non-liability of derangement; requiring no more 
care than common engines. 

Note.— This improvement can be applied in many 
cases to existing engines. Pamphlets senton application. 

THE 

Tanite Emery Wheel. 

Does not Glaze. Gum, Heat, or Smell. Address 
THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 




& LEVY, 



PENN~ WORKS, 

PHILADELPHIA, PA., 

MARIXE EMCJTNES, BOILERS, AND IRON 

STEAMSHIP GUILDERS. 



WOOD & MANN PORTABLE AND 
Stationary Engines are equal to the best, and 
cheaper than those of any other flrst-class maker. Hoist- 
ing Engines, Saw Mills, and Burr Mills. 
Send for reduced_priee list. 

WARE BOO MS 

42 Csrtittnat street New York 



Harrison "SSL 



Boiler. 



Firstclass Medal, Woild's Ff ir. London. 1862. 

And American Institute Fair, New York, 18G9. 

Over 1000 Boilers in use. 

Address Harrison Boiler Works, Philadelphia, Pa., or 

JOHN A. COLEMAN, Agent, 
110 Broadway, New York, and 139 federal st., Boston 



CA UTION. 

Weston's Patent Differential 

PULLEY BLOCKS. 

•75,000 IN USE. 
MEDALS : World's Fair, 1862 ; Paris 
1867; N.Y. State Fair, 1867, etc. 
Washington, D. C, June 8, 1867.— 
In an Interference between the claim 
ofT. A. Weston and tne patent of J. 
J. Doyle, the prioriiyof Weston's 
well-known invention was fully es- 
tablished. The public are hereby 
cautioned not to buy or use any Dif- 
ferential Pulleys marked 

"DOYLE," BIRD, or "LONGLEYt 
legal oroceedinss being now in pro- 
gress for the suppression of infringe- 
ment. Parties who havepurchase* 
infringements of Weston 1 s patent, 
may obtain licenses, legalizing the 
use of the same, upon reasonable 
terms, on application to 

T. A.WESTON, 
43 Chambers street, N. Y., 
or his Attorneys, ABBETT & FUL- 




LER. 229 Broadway, 

The genuine Weston's Pulleys 
have improved .iard metal Sheaves 
durable *s chilled castings, without 
brittleness, a d each pulley is tested. 
For terms, etc., address 



HARRISON BOILER WORKS, 

l B Eilladclpliia, Fa. 



Caution. 

Boyle's Patent Differential 

PULLEY BLOCKS. 

We caution all parties using " Dovle'a " PulleyBlocks 
against making' any tnrms with Weston on his assertion 
of infringement. " We will protect our customers in the 
use of every Block we sell." The interfeience between 
theclaim of J. J. Doyle andT. A. West in W9.s decided 
by the Com. of Pat. in favor of Mr. Doyle on the 18th 
day of Oct., 1866, and since l.hat official decision, Mr. 
Doyle has never received any notice of any other appli- 
cation bv Weston or of any other interference, and 
hence a Da tent cannot have been granted legally to tie 
said Weston. The celebrated Boyle Blocks have taken 
premiums over Weston's and all other makers' blocks 
at every Fair where they have been exhibited at the 
same time. We don't use thechilledor very hardmetal 
sheaves, for the reason that they soon wear out the 
chain, wliich costs SiO-40 on a ^-tnn block, and a new 
sheave only costs $1*25. Orders solicited. 

SAM'L HALL'S SON & CO.. 
229 West 10th street. New York, 
Sole Manufacturers. 



Q A W^Q EVERY DESCRIPTION 
iOXi VV lO« Guaranteed under a forfeiture ol 
81000, to cut the most lumber with the least expense 

Henry Disston & Son, 

PHILADELPHIA. Special attention paid to ournew style 
Circular, Belt, Cross-cut, Mill, and Hack Saws. Orders 
received from England, Ireland, and the Continent. 

Oate Leather Belting. 

Manufactured Dy CHAS. A. SCHIEREN, 92 Gold st., N.Y 



S~-^ SCHLENKCR ' S PATENT ,T^&1 


i:v]*AtiLii*g*l;i 


' New MvEMTiGfiJ,,. ' 




liWi/i^-'i'iliil'Jk-iAiJ'liiiV.*^ 



REPEATING- FIRE-ARMS 

f?OR SALE, viz :— 
El_ 5,000 Winchester Repeating Muskets. 
5,000 '• '■" Carbines. 

5,000 " Sp»rting Rifles. 

2,000 Spencer " Muskets. 

30,000 " " Carbines. 

500 " " Sporting Rifles. 

2.000 Joslyn Single Breech-loading Carbines 
Metallic Cartridges ot all sizes, by 

WINCHESTER REPEATING ARMS CO., 
New Haven, Conn 



PATENT BANDSAW MACHINES of the 
most improved kinds, of various sizes, by FIRST & 
PRYIBTL, 452-156 Tenth ave., New York. Price $250 
$275, $350. At present (March 28), there are in operation, 
in this <'ity alone, 76 of our Machines. 
H^~ Send lor Circular. 



THE SUBSCRIBERS MANUFACTURE 
CAST - STEEL CIRCULAR SAWS, 

with an-1 without Movable Teeth : also, MILL.MULAT, 
GANG, PIT, and CROSSCUT SAWS. *"or sale at their 
Ware Rooms, 29 and 31 Gold St., New York, and by all the 
trade. 




INSERTED TEETH CIRCULAR SAWS. 

In these Patent Circular Saws, the teeth require no 
rivets. They are easily put in and taken out of the sock- 
et, and, being made of uniform size, and with accuracy, 
any tooth will At into any socket of any saw. They are 
ot circular form, do not strain the plate, and are, in me- 
chanical design, the only forn. of tooth fit for general 
use. R. HOE & CO., 

29 and 31Goldst., .New York. 

Working Models 

And Experimental Machinery, Metal or Wood, made 
order by J. t\ WEKNELi, 62 Center tt.. N. T. 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, for Brass and Iron Work, Saw Mills, and 
Edee Tools. Northampton Kmery Wheel Co., Leeds.Mass. 



PRINTED with the Ink of CHAS. ENEU 
JOHNSON & CO., Tenth and Lombard St., Phlla 
59 Gold eortter Ana at.. New York, 
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